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Atlantic  City. 

The  complete  programme  of  the  meeting  of  the  National  Elec¬ 
tric  Light  Association,  to  he  held  next  week  at  Atlantic  City, 
will  be  found  on  another  page.  As  will  be  seen,  it  is  very  com¬ 
prehensive  in  its  range  and  scope,  so  that  few  topics  of  interest 
to  the  central  station  manager  escape  attention,  while  the  pre¬ 
sidential  address  may  be  expected  to  bring  out  the  general  “pol¬ 
itics”  of  the  situation.  Evidently  the  week  at  the  seashore  will 
be  very  w'ell  spent  regarded  from  the  intellectual  standpoint,  and 
the  secretary  is  deserving  of  credit  for  the  well-directed  work 
that  is  thus  brought  to  bear  upon  the  problems  of  the  art  and  in¬ 
dustry.  Those  problems  were  assuredly  never  greater  than  they 
are  to-day.  Amid  much  standardization,  and  in  spite  of  the  uni¬ 
versal  aim  to  secure  uniformity  in  material,  methods  and  practice, 
electric  light  and  power  to-day  is,  as  an  engineering,  public  service 
business,  confronted  by  a  whole  legion  of  new  and  perplexing 
questions.  The  resources  of  the  art  are  larger,  but  the  demands 
upon  them  are  simply  insatiable.  From  the  ground  up,  the  struc¬ 
ture  of  the  industry  is  in  full  process  of  renovation.  This  is  in 
itself  a  hopeful  feature,  and  there  can  be  no  decline  or  retrogres¬ 
sion  where  such  willingness  prevails  to  try  the  new  thing;  but 
it  is  obvious  that  the  central  station  manager  is  subjected  to 
severe  strain  while  adopting  the  unavoidable  policy  of  “settle  as 
you  go.” 
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The  very  type  of  current  to  employ  is  not  by  any  means  a 
finality.  Both  direct  and  alternating  are  in  wddest  use.  The 
type  of  generator  and  of  prime-mover  is  by  no  means  settled. 
Of  new  lamps  there  is  a  bewildering  variety.  In  power  distri¬ 
bution,  notable  differences  in  practice  present  themselves.  .Xs  to 
circuits,  whether  overhead  or  underground,  constant  improve¬ 
ments  challenge  attention  ;  while  as  to  meters  with  all  the  refine¬ 
ment  going  on,  much  is  yet  promised  in  the  future.  The  pro- 
io8 /gramme  at  .\tlantic  City  reveals  a  good  deal  of  this  “state  of 
m  the  art,”  and  the  discussions  will  show  how  diversified  is  the  prac- 

j,,.  tice  and  experiment  possible  with  some  4,000  central  station  plants 

scattered  over  so  widespread  a  country  as  this. 
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The  a.  I.  E.  E.  Convention. 

It  is  to  be  regretted  that  the  conventions  of  the  .4merican  In¬ 
stitute  of  Electrical  Engineers  and  of  the  National  Electric  Light 
.■\ssr)ciation  should  have  been  scheduled  to  occur  within  four 
days  of  each  other  at  places  thirteen  hundred  miles  apart — namely, 
the  Institute  convention  at  Milwaukee,  May  28  to  31,  and  the 
Natioi.al  bdectric  Light  .Xssi  ciation  convention  at  .Vtlantic  City, 
June  4  to  9.  Both  gatherings  arc  likely  to  lose  attendance  to 
some  extent  by  the  inevitable  selection  involved,  for  although  it 
is  physically  possible  for  one  and  the  same  individual  to  attend 
both,  the  probability  of  doing  .so  is  minute.  In  view  of  the  large 
number  of  scientific  -and  technical  conventions  that  take  place 
about  this  season  of  the  year,  it  would  seem  as  though  a  new 
society  should  be  organized  with  the  avowed  object  of  correlating 
and  collecting  conventions  for  tbe  reduction  of  time  and  expense 
in  rushing  about  the  continent  of  North  .America.  If  societies 
whose  aims  and  objects  are  connected  would  consult  each  other 
and  arrange  conventions  suitably  near  to  eacli  other  in  time  and 
place,  the  unfortunate  joint  membership  would  be  benefited  by 
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an  enlarged  freedom  of  chcice  and  by  an  opportunity  to  take  part 
in  more  than  one  gathering.  It  would  be  very  desirable  for  the 
American  Institute  of  Electrical  Engineers,  the  American  Elec¬ 
trochemical  Society  and  the  National  Electric  Light  Association 
to  come  to  mutual  annual  agreement  on  this  question.  The  pres¬ 
ent  chaos  is  excellent  for  the  railroads  of  the  country,  however, 
and  it  is  a  comfort  that  some  one  is  content.  Another  unfortu¬ 
nate  effect  of  the  choice  of  the  .A.  I.  E.  E.  date  is  that  it  pre¬ 
cludes  the  general  attendance  of  members  connected  with  elec¬ 
trical  engineering  instruction  in  technical  schools,  who  usually 
add  greatly  to  the  value  of  the  discussion  of  convention  papers. 


Alternating-Current  Electrolysis. 

The  laws  controlling  electrolysis  by  direct  current  are  very 
extensive  in  detail,  even  in  so  simple  a  case  as  that  of  a  pair  of 
platinum  plates  immersed  in  dilute  sulphuric  acid.  The  laws 
controlling  electrolysis  by  alternating  currents  are  rendered  yet 
more  complex  by  the  introduction  of  a  number  of  actions  peculiar 
to  alternating  currents,  such  as  polarization  capacity,  for  example. 
A  large  and  varied  literature  has,  therefore,  arisen  upon  the  sub¬ 
ject.  Many  attemi)ts  have  been  made  to  employ  electrolytes 
practically,  in  connection  with  alternating-current  circuits,  for 
a  variety  of  purposes,  such  as  electrolytic  condensers,  electro- 
l}'tic  rectifiers  and  the  like.  Some  of  these  applications  of  alter¬ 
nating-current  electrolysis  are  already  in  actual  service.  The 
subject  of  alternating-current  electrolysis  is  thus  important,  both 
in  its  theoretical  and  in  its  practicable  aspects.  .-K  recetit  number 
of  the  7  ransactioiis  of  the  b'araday  Societ\’  contains  a  paper  on 
“.•Mternate-Current  Electrolysis,”  by  Mr.  W.  R.  Cooper.  The 
paper  is  of  special  interest  in  that  it  is  accompanied  by  a  number 
of  oscillograms,  showing  the  curves  of  ctirrent  and  voltage  for 
a  particular  simple  type  of  electrolytic  cell.  The  cell  consisted 
of  a  pair  of  platinum  wires,  each  offering  about  i  mm."  of  sitrface, 
immersed  in  dilute  sulphuric  acid.  The  oscillograph  voltmeter 
recorded  the  voltage  at  cell  terminals,  including  a  certain  man- 
ganin  wire  resistance,  while  the  oscillograph  ammeter  was  in 
shunt  to  a  part  of  this  resistance.  The  source  of  voltage  was  a 
small  transformer,  of  adjustable  transformation  ratio,  connected 
to  alternating-current  mains  of  83  cycles  per  second. 


When  the  impressed  effective  e.m.f.  was  0.3  volt  the  effective 
current  was  about  ()0°  in  j)hase  ahead  of  the  voltage,  and  both 
were  approximately  sinusoidal.  The  electrolytic  cell  behaved 
like  a  leaky  condenser.  When  the  iyipressed  voltage  was  grad¬ 
ually  raised  the  current  approached  to  it  in  phase.  At  an  im¬ 
pressed  e.m.f.  of  0.65  volt  the  current  wave  was  still  roughly 
sinusoidal,  about  8  milliampores  in  strength,  and  20°  ahead  of  the 
voltage.  very  marked  change  set  in  as  the  impressed  e.m.f. 
reached  i  volt.  The  current  departed  from  the  sinusoidal  type 
and  the  resistance  of  the  cell  increased  considerably  during  parts 
of  the  cycle.  This  was  probably  due  to  occlusion  of  portions  of 
the  electrode  surfaces  by  gas.  A  still  further  slight  increase  of 
impressed  e.m.f.  to  1.15  volt,  effected  another  great  change  in 
the  type  of  current  wave.  The  current  became  oscillatory.  That 
is,  rapid  vibrations  were  superposed  upon  the  fundamental  cur¬ 
rent  wave.  These  current  vibrations  occurred  at  a  rate  of  about 
500  cycles  per  second,  and  were  probably  due  to  Wehnelt  inter¬ 
rupter  action,  i.  e.,  to  cyclical  formation  and  release  of  bubbles 
of  gas  at  the  electrode  surfaces.  The  resistance  of  the  cell  was 
also  greater  on  the  average  than  prior  to  the  appearance  of 
oscillations.  1  he  oscillations  somewhat  increased  in  frequency 
as  the  current  strength  and  voltage  increased.  Gas  is  stated  to 
have  been  visible  on  the  electrodes  when  the  impressed  e.m.f. 
reached  2.2  volts,  and  gassing,  or  liberation  of  gas  bubbles,  was 


recorded  at  30.85  volts.  It  seems  likely  that  the  microscope  w'ould 
have  made  gassing  visible  as  soon  as  vibrations  appeared  in  the 
current  wave  oscillogram  at  1.15  volt.  At  relatively  high  e.m.f  s, 
such  as  5  volts,  the  current  was  again  nearly  sinusoidal,  with 
rapid  superposed  vibrations,  and  its  phase  was  about  10°  ahead  of 
the  voltage.  It  is  clear  that  there  are  at  least  three  different 
phenomena  present  in  such  a  case,  tending  to  influence  the  current 
wave,  namely,  the  diffusion  of  ions  through  the  electrolyte,  the 
polarization  capacity  of  the  electrode  surfaces  and  the  occlusion 
of  parts  of  the  electrode  surfaces  by  decomposition  products. 


Iron  Losses  in  Single-Phase  Commutator  Motors. 

Among  the  minor  problems  connected  with  the  determina¬ 
tion  of  the  performance  of  single-phase  motors  of  the  commu¬ 
tator  type,  one  of  considerable  theoretical  interest  is  found  in 
the  variation  of  the  iron  losses  with  the  change  in  speed.  In 
the  compensated  series  motor  the  magnetic  field  has  a  constant 
direction  in  space,  and  is  alternating  in  value.  This  condition 
e.xists  whether  the  armature  (rotor)  is  stationary  or  in  motion, 
so  that  the  determination  of  the  losses  in  the  stator  core  is 
relatively  simple  when  the  density  of  magnetism  is  known. 
When  the  rotor  is  at  rest,  the  losses  in  the  core  may  be  ascer¬ 
tained  with  a  high  degree  of  accuracy,  but  simplicity  of  treat¬ 

ment  ceases  to  e.xist  when  it  is  in  motion.  In  this  latter  case 
the  individual  sections  of  the  rotor  are  subjected  to  entirely 
different  cyclic  changes,  and  the  law  of  the  variation  is  ex¬ 
ceedingly  comi)lex.  The  losses  due  to  these  changes  have 
never  been  accurately  expressed  mathematically,  although  ap¬ 
proximate  formulas  which  give  results  sufficiently  exact  for  all 
practical  requirements  have  been  developed. 

When  the  rotor  revolves  at  synchronous  speed,  that  section 

of  the  rotor  core  which  at  the  instant  of  maximum  flux  oc¬ 

cupies  the  mechanical  position  in  the  center  of  field,  is  subjected 
to  a  unidirectional  flux,  which  varies  in  value  from  the  maxi¬ 
mum  to  zero;  while  that  section  of  the  rotor  which  at  the  in¬ 
stant  chosen  occupies  a  position  midway  between  the  field 
poles  is  subjected  to  a  flux  which  alternates  at  double  the  cir¬ 
cuit  frequency.  At  intermediate  sections  of  the  rotor,  the  flux 
is  more  or  less  unidirectional,  but  in  any  case  it  varies  consid¬ 
erably  in  value.  At  speeds  between  synchronism  and  zero  the 
conditions  change  gradually  from  those  just  described  to  such 
as  exist  in  a  stationary  transformer.  As  the  speed  increases 
above  synchronism,  the  conditions  approach  more  nearly  to 
what  would  exist  if  the  armature  were  revolved  at  the  par¬ 
ticular  speed  chosen  in  a  field  which  varied  extremely  slowly 
from  the  zero  to  the  maximum  value.  That  is  to  say,  the 
losses  in  the  armature  at  a  very  high  speed  approach  in  value 
the  mean  of  the  losses  which  would  exist  if  the  same  armature 
were  rotated  at  this  speed  in  a  field  produced  by  a  direct  current, 
and  hence  it  is  possible  to  determine  their  value  with  a  fair 
degree  of  accuracy. 

In  a  recent  article  in  these  columns.  Prof.  Dr.  F.  Niethammer 
reported  some  tests  in  which  the  iron  losses  in  an  alternating- 
current  series  motor  were  directly  measured.  In  these  tests 
precautions  were  taken  to  insure  that  the  true  value  of  the 
iron  losses  was  obtained,  so  that  the  curves  shown  may  be 
taken  as  representing  the  facts  as  they  e.xist.  The  author  found 
that  the  curves  could  be  e.xpressed  in  the  form  of  equations, 
and  has  determined  the  constants  of  the  equations  involved  as 
applied  to  the  particular  motor  tested.  The  statement  that  the 
stator  iron  losses  of  repulsion  motors  will  be  the  same  as  for 
the  compensated  series  motor,  must  be  considerably  modified 
if  actual  conditions  are  to  be  represented.  When  the  rotor  of 
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the  repulsion  motor  is  stationary  the  stator  field  occupies  a 
constant  mechanical  position  and  alternates  in  value;  but  when 
the  rotor  revolves  at  synchronous  speed  the  stator  field  is  con¬ 
stant  in  value  and  travels  synchronously  around  the  core.  It 
follows,  therefore,  that  the  losses  in  the  stator  of  a  repulsion 
motor  under  speed  condition  are  much  larger  than  those  in  the 
stator  of  a  similar  compensated  series  motor,  and  the  equa¬ 
tions  for  representing  the  stator  losses  in  the  two  machines  must 
be  essentially  different  in  form. 

Capacity  Effect  in  Electric  Shock. 

It  is  well  known  that  when  a  primary  high-tension  system, 
such,  for  example,  as  a  40,000-volt,  three-phase  system,  is  thor¬ 
oughly  well  insulated  throughout,  it  is  possible  for  a  person 
standing  on  the  ground  to  receive  a  severe  shock  on  coming  into 
contact  with  any  wire  of  the  system,  owing  to  the  fact  that  he 
makes  an  imperfect  ground  on  the  system  at  the  place  where  he 
comes  into  contact  therewith.  This  brings  the  potential  of  that 
point  nearly  to  zero,  and  alters  the  entire  distribution  of  poten¬ 
tial  in  the  system.  Accompanying  the  change  in  potential  will 
be  a  temporary  discharge  or  flow'  of  current,  part  of  which  is 
likely  to  pass  through  the  person  to  ground.  Provided  that  the 
insulation  of  the  system  remains  e.xcellent  at  all  other  points,  no 
such  strong  current  can  be  maintained  through  the  leak  so  ap¬ 
plied,  and  the  shock  will  be  but  momentary,  although  it  has  been 
observed  to  be  severe  in  some  cases.  It  is  similarly  possible  to 
receive  a  lesser  momentary  discharge,  or  shock,  through  a  con¬ 
denser  coming  into  contact  with  the  high-tension  system.  Thus, 
if  a  condenser  be  connected  with  the  system  and  be  left  insulated 
at  the  other  terminal,  the  connection  of  that  terminal  to  ground 
through  a  person  would  be  able  to  pass  a  momentary  discharge 
through  his  body.  Considering  the  primary  and  secondary  wind¬ 
ings  of  a  transformer  as  a  condenser,  it  is  within  possibility  to 
receive  a  shock  on  touching  a  well-insulated  secondary  circuit 
by  grounding  that  circuit  through  the  body.  We  believe,  how¬ 
ever,  that  in  all  cases  where  severe  shock  have  been  received 
through  a  secondary  circuit,  they  have  been  due  to  actual  con¬ 
tact  between  primary  and  secondary  wires,  and  not  to  mere  elec¬ 
trostatic  induction.  Nevertheless,  the  only  complete  safeguard 
against  shock  when  accidentally  touching  a  secondary  circuit  is 
a  permanent  ground  properly  made  on  the  secondary  circuit, 
preferably  at  its  electric  neutral  point. 

Metallic  Fila.ment  Lamps. 

We  are  steadily  getting  more  reports  from  abroad  of  the  evo¬ 
lution  of  metallic  filament  lamps  of  various  kinds.  First  came  the 
osmium  and  tantalum  lamps,  now  w'e  have  zirconium  and  tung¬ 
sten  lamps.  Of  the  efficiency  of  these  types  there  is  no  doubt 
whatever,  while  regarding  their  commercial  importance  much 
yet  remains  to  be  seen.  Several  of  them  seem  rather  difficult 
to  produce  for  the  voltages  ordinarily  used,  but  we  believe  that 
even  the  osmium  lamp,  probably  the  most  troublesome  of  them 
all  from  a  mechanical  standpoint,  has  now  been  made  for  no 
volts  instead  of  the  50  or  55  volts  of  the  earlier  forms.  What 
the  life  of  the  very  slender  high-voltage  filaments  will  be  remains 
to  be  seen,  but  there  is  little  doubt  that  a  reasonable  life  can  be 
reached  by  a  small  sacrifice  of  efficiency.  Starting  with  an  “effi¬ 
ciency”  of  I  to  1.5  volts  per  candle,  one  could  well  afford  to  cut 
these  figures  a  bit  to  increase  the  life,  still  remaining  in  a  region 
far  beyond  the  capabilities  of  carbon.  And,  by  the  way,  why 
should  not  one  refer  to  volts  per  candle  as  the  “duty”  of  a  lamp 
instead  of  persisting  in  the  illogical  though  customary  use  of 
efficiency  when  its  reciprocal  is  really  meant — as  absurd  in  rea¬ 
son  as  to  speak  of  a  speed  of  so  many  hours  a  mile.  There  is  no 
doubt  that  for  ^  construction  and  long  life  the  metallic  fila¬ 


ment  lamps  should  be  made  for  rather  small  voltage  or  rather 
large  candle-power,  yet  by  some  sacrifice  of  efficiency  one  may 
come  within  the  range  of  usual  practice. 

Why,  however,  should  we  lay  so  much  stress  on  custom  in 
these  matters?  Of  course,  from  the  standpoint  of  illumination 
extreme  subdivision  of  units  is  a  good  thing,  yet  as  a  matter  of 
fact  the  great  mass  of  interior  lighting  is  done  with  l6-cp  lamps 
in  spite  of  the  convenience  of  lamps  of  8  cp  and  below.  It  has 
evidently  been  found  that  the  net  gain  in  illuminating  efficiency 
by  the  use  of  smaller  units  may  be  quite  offset  by  the  lessened 
actual  efficiency  and  the  increased  cost  of  the  renewals.  The 
economic  considerations  are  simple.  At  10  cents  per  unit  and 
20  cents  for  renewal,  1,000  hours  of  a  50- volt,  l6-cp  lamp  would 
cost  $5.20,  while  1,000  hours  of  two  8-cp,  32-volt  lamps  would 
cost  $6.80,  leaving  a  margin  of  about  25  per  cent  to  cover  the  less 
effective  distribution  of  the  larger  unit.  On  the  same  principle, 
a  32-cp,  50-volt  metallic  filament  lamp  for  1,000  hours  would  cost 
$5  for  current  and  possibly  $i  for  renewal,  leaving  a  very  large 
margin  to  cover  the  loss  in  distribution.  Taking  into  account  the 
very  high  intrinsic  brilliancy  of  the  metallic  filament  lamps,  it 
would  look  as  if  they  should  be  employed  in  practical  illumina¬ 
tion  somewhat  differently  from  the  lamps  now  commonly  in  use. 
In  particular  they  would  seem  to  be  well  suited  to  indirect  and 
diffused  illumination,  which  should  be  used  even  with  carbon 
lamps  far  more  than  it  is.  Even  the  last-named  are  too  brilliant 
to  be  used  unshaded,  so  that  in  this  respect  all  incandescent  lamps 
mu.st  stand  together.  For  ceiling  and  cornice  installation,  the 
very  high-efficiency  lamps  can  be  used  with  admirable  effect  and 
great  economy,  and  for  such  use  increased  size  of  units  is  un¬ 
objectionable.  A  lamp  with  a  duty  of  1.5  volts  per  candle,  even 
if  of  32  cp  or  thereabouts,  can  be  used  to  very  great  advantage, 
and  it  is  therefore  an  open  question  as  to  how  much  it  is  worth 
while  to  struggle  tow’ard  a  reduction  of  candle-power.  High 
voltage  is  practically  very  much  more  imixirtant  since  this  bears 
directly  upon  the  economy  of  distribution. 

Park  Lighting  Peaks. 

The  majority  of  central  station  men  are  so  accustomed  to 
considering  the  maximum  peak  load  as  coming  at  about  the  hour 
of  6  p.  m.  in  the  month  of  December  each  year,  that  the  idea 
of  a  maximum  peak  load  in  midsummer  will  strike  them  as  a 
novelty.  Nevertheless,  there  are  a  number  of  central  stations  of 
which  this  is  true.  In  some  cities  in  Ohio  this  is  due  to  the  fact 
that  natural  gas  is  used  extensively  in  winter  on  account  of  its 
value  in  heating  the  room  which  it  also  lights,  while  electric  light 
is  used  in  summer  because  gas  would  be  unbearable.  In  other 
cases  the  existence  of  the  maximum  peak  in  the  summer  may  be 
due  to  a  large  park  or  pleasure  resort  lighting  load.  The  latter 
is  a  very  desirable  class  of  business,  and  which  can  be  taken 
at  a  low  rate  provided  it  comes  well  under  the  peak  load  ca¬ 
pacity  of  the  station.  When,  however,  there  is  so  much  of  park 
lighting  that  it  forms  the  ma.ximum  peak  of  the  year,  a  company 
should  go  very  slow'  about  making  the  low'  rate.  We  have  heard 
of  such  business  being  taken  on  to  an  extent  that  new'  ap¬ 
paratus  was  needed  to  take  care  of  it  and  at  rates  which  should 
only  be  given  to  non-peak  users.  A  summer  resort  or  park 
which  lights  up  only  a  few  months  every  year  in  midsummer  is 
all  very  well  w'here  there  is  a  station  and  line  capacity  which 
can  find  no  other  use  during  the  summer;  but  when  it  comes  to 
putting  in  additional  station  transformer  and  line  capacity  to 
take  care  of  this  class  of  business,  there  should  be  a  fixed  charge 
included  in  the  rate  to  take  care  of  interest  and  depreciation  on 
the  apparatus  necessitated  by  this  load.  That  part  of  the  station 
capacity  which  is  required  both  for  the  summer  and  winter  peaks 
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may  have  its  fixed  charges  divided  between  the  customers  com¬ 
ing  on  these  two  peaks.  Transformer  capacity  can  be  utilized 
for  both  peaks  in  some  cases  by  moving  certain  transformers 
from  the  parks  to  the  business  district  in  the  winter. 


The  Lighting  of  Public  Halls. 

There  is  an  inertia  in  the  world  of  mental  operations  just  as 
marked  as  there  is  in  the  physical  world,  although  it  does  not 
at  present  permit  of  precise  quantitative  statement  or  measure¬ 
ment.  Instinct  is  but  the  name  given  to  the  inertia  of  habit.  It 
is  not  only  necessary  that  this  inertia  should  exist  in  all  the  pro¬ 
cesses  of  organic  activity,  including  memory,  but  it  is  also  in 
many  ways  most  fortunate.  The  dexterity  of  hand  and  the 
deftness  of  thought  which  come  by  long  practice  in  a  given  line 
of  industry  are  the  great  benefits  of  the  tendency  of  mind,  as 
well  as  of  matter,  to  persist  in  a  direction  which  previous  activity 
has  selected.  If  it  were  not  for  this  property  of  nerve  ganglia, 
inherent  to  some  extent  in  every  protoplasmic  cell,  we  should 
have  to  employ  our  attentive  effort  constantly  upon  the  simple 
physical  and  chemical  actions,  such  as  breathing,  whereby  life 
is  maintained.  On  the  other  hand,  mental  inertia  has  also  its 
detriments  and  disadvantages,  which,  while  far  outweighed  by 
benefits,  need  yet  to  be  watched  for  and  minimized.  Prior  to  .the 
general  introduction  of  illuminating  gas,  about  the  middle  of  the 
last  century,  men  were  accustomed  to  expose  to  full  view  the 
torches,  candles  or  lamps  with  which  they  lit  up  the  interiors 
of  buildings.  The  brilliancy  of  these  luminous  sources  was  rel¬ 
atively  so  low  that  they  did  not  distress  the  eye,  and  their  number 
was  generally  so  small  that  there  was  but  little  danger  of  over¬ 
stimulating  the  eye  by  glare.  Thus  the  altars  of  cathedrals,  in 
full  view  of  the  assembled  audience,  glittered  with  multitudinous 
tapers;  but  the  retinal  stimulus  was  agreeable  rather  than  ex¬ 
cessive.  When,  however,  gas  jets  became  available  for  illuminat¬ 
ing  public  halls,  and  particularly  when  high-efficiency  arc  or 
incandescent  lamps  came  into  use,  the  habit,  many  centuries  old, 
of  hanging  the  illuminating  sources  in  full  view  of  the  audience 
became  a  pernicious  custom.  Although  the  plan  is  decried  by 
the  experts,  yet  it  persists  even  to-day  and  we  all  too  frequently 
sit  in  a  public  hall  trying  both  to  see  and  not  to  see  simultaneously. 

It  is  not  yet  recognized  as  it  should  be  that  the  retinal  stim¬ 
ulus  depends  upon  the  intrinsic  brightness  of  a  luminous  source, 
or  its  intensity  per  square  centimeter  of  surface  as  well  as  upon 
its  total  intensity.  uniform  spherical  'intensity  of  too  candles 
emitted  by  a  translucent  globe  a  foot  in  diameter,  has  a  bright¬ 
ness  or  intrinsic  brilliancy  of  less  than  one-quarter  of  a  candle 
per  .square  inch,  or  one-thirtieth  of  a  candle  per  square  centi¬ 
meter.  If  the  filament  of  the  loo-cp  lamp  be  viewed  directly, 
the  brill  iancy  of  the  filament  will  be  about  50  candles  per  .square 
centimeter,  producing  a  much  greater  retinal  stimulus.  In  the 
case  of  the  globe-enclosed  lamp  of  too  candles  total  external  in¬ 
tensity,  the  eye  would  be  able  to  rest  upon  it  without  fatigue, 
while  the  same  total  candle-power  in  a  naked  filament  might  at 
short  range  be  even  painful  and  even  dangerous  to  observe.  A 
hall  to  be  porfeetly  lighted  should  provide  sufficient  illumination 
in  all  parts  for  the  ea.sy  reading  of  print  and  at  the  same  time 
should  have  every  luminou?  source  concealed  from  direct  vision, 
like  the  footlights  of  a  theatre.  Where  this  condition  may  not 
be  fulfilled,  the  luminous  sources  should  be  enclosed  in,  or  cov¬ 
ered  by,  dilTusing  globes  or  reficctors,  so  as  to  scatter  their  light 
and  re<luce  the  intrinsic  brilliancy  as  viewed  by  the  observer, 
especially  when  they  are  at  a  low  elevation,  and  are  likely  to 


come  within  the  direct  line  of  the  observer’s  vision.  The  articles 
by  Messrs.  Tay  and  Cravath  and  Lansingh,  on  pages  1127  and  1130, 
emphasize  these  considerations  and  give  illustrations  of  halls 
that  are  well  and  ill-lighted. 


bOLICITING  BY  EMPLOYES. 

We  print  elsewhere  in  this  issue  the  plan  adopted  at  Sheboygan, 
Wis.,  to  secure  new  business  through  the  regular  employes  of  the 
company,  rather  than  through  special  paid  solicitors.  At  the 
Northwestern  convention  last  February,  Mr.  Geo.  D.  Westover, 
of  Cadillac,  Mich.,  described  a  scheme  he  had  successfully  tried 
whereby  a  commission  to  employes  was  given  for  new  business 
secured.  These  cases  naturally  bring  to  mind  the  question  of 
how  far  such  schemes  are  applicable.  It  will  probably  be  agreed 
at  the  outset  that  in  cities  of  40,000  inhabitants  and  over  the  con¬ 
ditions  are  such  that  regular  solicitors  are  necessary  to  get  the 
best  results.  In  cities  of  over  40,000  the  operating  employes 
of  the  company  are  not  naturally  personally  acquainted  with  any 
large  percentage  of  possible  customers,  and  they  have  little  time 
to  devote  to  soliciting  if  they  are  properly  attending  to  their 
regular  duties.  They  are  furthermore  usually  specialists  in  cer¬ 
tain  operating  work  and  apt  to  prove  poor  solicitors.  In  the 
smaller  towns  of  3,000  population  and  under,  on  the  other  hand, 
it  will  be  generally  conceded  that  men  to  do  nothing  but  solicit 
cannot  be  employed. 


As  to  the  size  of  town  that  will  justify  the  employment 
of  a  special  solicitor  there  is  considerable  difference  of  opinion. 
A  town  of  10,000  population  certainly  will  in  the  majority  of 
cases.  Below  this  it  is  questionable.  The  manager  himself  will 
usually  do  better  than  any  special  solicitor  a  small  company  can 
afford  to  hire,  or  soliciting  may  be  done  by  some  one  man  in  com¬ 
bination  with  other  duties.  In  a  small  town  the  manager,  to¬ 
gether  with  the  various  employes,  will  have  an  acquaintance  that 
covers  the  community  fairly  well.  If  an  inducement  can  be 
made  to  all  employes  to  bring  in  new  business,  it  ought  to  produce 
results — better  results,  at  least,  than  if  there  is  no  interest  taken 
in  the  matter  by  employes.  As  to  whether  a  central  station  in 
a  town  large  enough  to  support  a  solicitor  should  adopt  a  plan 
allowing  a  commission  on  new  business  to  all  employes,  is  a 
matter  worth  some  thought.  With  a  solicitor  and  several  othe/ 
employes  working  the  same  field  on  a  commission  basis,  there  is 
an  excellent  opportunity  for  hard  feeling  which  should  be  guarded 
against  in  whatever  plan  is  adopted.  By  getting  operating  and 
accounting  employes  interested  as  solicitors,  they  are  naturally 
more  than  ever  anxious  to  make  the  service  perfect  and  rela¬ 
tions  with  customers  agreeable.  In  these  days  when  good  cen¬ 
tral  station  solicitors  are  scarce,  latent  talent  in  members  of  the 
operating  force  should  be  ferreted  out. 

.At  the  recent  meeting  of  the  Southwestern  convention  the 
paper  of  most  immediate  and  practical  interest  to  central  station 
men  was  that  relating  to  methods  of  increasing  business,  read 
by  Mr.  G.  C.  Gum.  and  of  which  an  abstract  appears  on  page  1144. 
The  statement  made  by  him  that  a  large  factory  docs  not,  like  the 
average  central  station,  depend  on  the  personnel  of  the  produc¬ 
tion  department  to  market  its  product,  is  worth  thinking  about, 
even  if  not  entirely  new.  We  are  further  glad  to  note  the  em¬ 
phasis  he  puts  on  increasing  the  general  standard  of  illumination 
among  the  stores  in  a  town  as  a  means  of  increasing  gross  rev¬ 
enue.  Illumination  is  more  than  something  to  see  by  in  a  store, — 
it  is  advertising.  Upon  this  basis  it  must  be  urged  both  in  large 
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and  small  towns,  and  first  effort  should  be  concentrated  on  the 
most  progressive  merchants.  There  is  an  immense  difference 
in  the  standards  of  illumination  among  the  merchants  of  different 
towns,  and  usually  there  is  much  more  chance  for  development 
in  the  small  towns  than  in  the  large,  though  there  are  notable 
exceptions. 


Combined  Gas  and  Electric  Companies. 

The  number  of  cities  in  which  the  gas  and  electric  lighting 
interests  are  under  the  same  control  is  constantly  on  the  increase. 
Whenever  such  consolidations  of  gas  and  electric  companies 
take  place,  questions  of  great  and  immediate  importance  to  the 
management  always  come  up  in  fixing  on  a  general  policy.  The 
first  question  is  usually  as  to  whether  gas  lighting  shall  be 
pushed  and  encouraged,  or  whether  the  lighting  business  shall 
so  far  as  the  company  can  influence  it,  be  confined  to  electricity. 
In  passing  upon  these  matters  the  example  set  by  some  of  the 
consolidated  gas  and  electric  companies  that  are  making  the 
best  earnings  should  be  considered,  as  well  as  the  relative  in¬ 
herent  merits  of  the  two  methods  of  illumination  and  the  prob¬ 
able  trend  of  future  development.  It  is  notable  that  consolid¬ 
ated  gas  and  electric  companies  whose  earnings  per  capita  of 
population  are  highest  are,  as  a  rule,  pushing  gas  for  cooking, 
heating  and  industrial  purposes,  but  electricity  for  lighting  pur¬ 
poses.  There  are  two  good  reasons  for  this.  In  the  first  place, 
the  public  demand  is  sure  to  be  more  and  more  for  electric 
light  as  against  gas  as  time  goes  on,  because  it  is  convenient, 
clean  and  up-to-date.  In  the  second  place,  the  public  is  willing 
to  pay  more  for  electric  lighting  than  for  gas  lighting  and  con¬ 
sequently  the  revenue  per  capita  of  population  can  reasonably  be 
expected  to  be  larger  with  electricity  as  the  common  illuminant 
than  with  gas. 


An  argument  sometimes  used  by  consolidated  gas  and  electric 
company  managers  against  the  pushing  of  electric  lighting  in  the 
residence  districts  is  that  the  gas  mains  must  be  placed  all  through 
these  districts  to  take  care  of  gas  ranges,  and  it  is  consequently 
better  to  encourage  residence  customers  to  use  gas  for  lighting 
than  to  cover  the  territory  also  with  electric  lighting  service.  It 
may  be  true  that  the  company's  investment  could  be  kept  down 
to  a  lower  point  by  giving  only  one  class  of  service  to  a  resi¬ 
dence,  provided  a  large  proportion  of  the  residences  in  a  district 
were  gas  range  users  and  there  was  no  electric  service  in  the 
district.  As  a  matter  of  fact,  we  seldom  find  such  conditions. 
Electric  lighting  mains  must  be  run  on  most  of  the  residence 
streets  to  serve  the  many  wide-awake  customers  who  demand 
the  most  modern  and  convenient  light  and  will  not  put  up  with 
gas.  It  may  also  be  true  that  in  order  to  serve  the  scattered  gas 
range  customers,  gas  mains  must  be  placed  on  nearly  all  the 
residence  streets.  In  other  words,  both  gas  and  electric  distribu¬ 
tion  systems  have  to  he  maintained  in  residence  streets  any¬ 
way.  There  appears  to  be  no  doubt  that  more  income  can  be 
obtained  from  a  residence  territory  by  giving  both  classe-  of 
service  and  pushing  only  electricity  for  lighting.  Further  than 
this,  the  public  will  be  much  better  satisfied  than  if  any  at¬ 
tempt  is  made  to  force  gas  lighting  on  builders  of  new  houses 
by  failure  to  give  electric  service  in  the  residence  districts.  A 
company  which  pursues  such  a  policy  is  sure  to  be  listed  by  the 
public  where  it  belongs,  namely,  among  the  back  numbers. 


Gasoline  Lighting. 

We  still  continue  to  hear  of  the  competition  of  gasoline  vapor 
lamps  with  electric  lighting,  especially  in  the  smaller  towns.  We 
have  always  believed  (and  have  no  reason  to  change  that  belief) 
that  this  class  of  gasoline  lighting  is  to  be  considered  as  a  dan¬ 
gerous  and  temporary  makeshift  not  likely  to  last  long  in  any 
community  where  it  is  introduced.  Nevertheless,  there  seem 
always  to  be  a  few  in  every  community  who  are  willing  to  try 
things  when  they  are  new.  The  progress  made  in  their  intro¬ 
duction  depends  much  on  the  management  of  the  central  station 
company.  With  good  service,  reasonable  rates  and  attention  by 
the  company  to  a  customer’s  installation  so  that  he  may  get 
good  results  for  his  money,  gasoline  lighting  plants  will  not 
make  much  headway.  We  are  inclined  to  believe  with  one  of 
the  speakers  at  the  Iowa  convention  that  it  is  well  for  central 
station  men  not  to  make  too  much  ado  about  or  oppose  too 
actively  the  introduction  of  gasoline  lighting  installations  in  a 
town.  In  other  words,  let  the  thing  hang  itself  rather  than 
advertise  it  by  opposition.  Unfortunately  it  usually  takes  one  or 
two  gasoline  accidents  fairly  near  home  to  bring  the  users  of 
these  appliances  to  a  realizing  sense  of  their  danger.  Indeed, 
we  believe  that  it  is  the  duty  of  every  central-station  manager  as 
a  citizen,  aside  from  anything  he  owes  his  company,  to  call  at¬ 
tention  to  the  dangers  of  this  class  of  lighting  and  to  the  fre¬ 
quent  accidents  which  result  from  it.  As  shown  by  a  recent 
Underwriters’  Bulletin,  part  of  which  was  quoted  in  our  issue 
of  March  3,  1906,  page  442,  the  Underwriters’  engineers  state 
plainly  that  the  use  of  gasoline  lighting  appliances  introduces 
an  extra  fire  hazard  which  should  ahvays  be  recognized  by  in¬ 
creased  insurance  rates.  In  spite  of  this  extra  hazard  and  the 
undeniable  fact  that  electricity  is  safer,  we  find  frequently  that 
no  higher  insurance  rates  are  charged  for  a  gasoline-lighted 
store  than  for  one  lighted  by  electricity.  This  is  manifestly  un¬ 
just,  since  users  of  electricity  should  be  entitled  to  a  better 
rate  than  those  using  a  dangerous  illuminant  like  gasoline. 
Central  station  companies  certainly  can,  without  violating  the 
public  idea  of  fair  play,  ask  that  the  safer  illuminant  be  given 
the  better  insurance  rate.  It  is  certainly  not  too  much  to  ask 
that  insurance  companies  live  up  to  the  recommendations  of 
their  own  experts. 


Of  course,  the  fundamental  reason  why  gasoline  lighting  ap¬ 
pliances  are  put  in  is  that  the  customers  believe  they  are  going 
to  get  more  light  for  their  money.  It  is  therefore  clearly  up 
to  the  central  station  men  to  meet  these  conditions,  in  advance, 
if  possible,  by  securing  to  their  dissatisfied  customers  the  best 
illuminating  results.  The  sellers  of  gasoline  vapor  lamps  are 
very  likely  to  select  for  their  field  of  action  a  town  where  the 
lighting  rates  are  high,  the  service  indifferent  and  w'here  the 
only  things  to  be  found  in  the  way  of  electric  illuminants  are  in¬ 
candescent  lamps  improperly  equipped  with  reflectors  and  alter¬ 
nating-current  arc  lamps,  which  are  notoriously  weak  in  the 
amount  of  useful  light  thrown  downward.  The  most  effective 
way  of  meeting  this  competition  appears  to  be,  first,  to  make 
rates  that  are  right;  secfind.  to  gi\e  good,  reliable  service,  and 
third,  to  use  incandescent  lamps  equipped  with  good  reflectors 
or  Nernst  lamps  well  distributed  over  a  store.  Ry  placing  the 
sources  of  light  above  the  "area  to  be  lighted  and  with  the 
downward  distribution  of  light  afforded  by  either  incandescent 
lamps  with  reflectors  or  Nernst  lamps,  the  best  results  can  be 
obtained  in  store  lighting. 
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N.  E.  L.  A.  Daily  Programme. 


The  following  is  the  daily  programme  for  the  convention  of 
the  National  Electric  Light  Association  at  Atlantic  City  next 
week ; 

Tuesday,  June  5,  first  session,  10  o’clock  a.m. — Address  of  Wel¬ 
come  by  the  Governor  of  New'  Jersey  or  the  Mayor  of  Atlantic 
City.  President’s  Address,  Mr.  W.  H.  Blood,  Jr.  Announce¬ 
ments.  Report  of  Committee  on  Progress,  Mr.  T.  Commerford 
Martin.  “Magnetite  Arcs  and  Mercury-  Rectifiers,’’  Mr.  W.  S. 
Barstow' ;  “Flaming  Arcs,’’  Mr.  Louis  B.  Marks.  Tuesday,  sec¬ 
ond  session,  2  o’clock  p.m. — Report  of  Steam  Turbine  Committee, 
Mr.  VV’.  C.  L.  Egbn,  chairman.  “Fuel  Economy,’’  Mr.  J.  H. 
Halllx'rg;  “Mechanical  Refrigeration,’’  Mr.  John  Myer;  “Elec¬ 
tric  Heating,”  Mr.  James  1.  Ayer:  “Line  Construction  for  Over¬ 
head  Light  and  Pow'cr  Service,”  Mr.  Paul  Spencer. 

Wednesday,  June  6,  third  session,  10  o’clock  a.m. — “Business- 
Getting  Methods,”  Mr.  F.  W.  Frueauff ;  “How  to  Make  a  Small 
Electric  Plant  Pay,”  Mr.  D.  F.  McGee;  “Some  Methods  Used 
in  Securing  and  Retaining  Business,”  Mathias  Turner,  N.  T. 
Wilcox,  Geo.  N.  Tidcl,  R.  S.  Wallace,  Geo.  B.  Tripp,  Leon  H. 
Scherck ;  “Free  Installation  of  Electric  Signs,”  Mr.  John  F.  Gil¬ 
christ.  Wednesday,  fourth  session.  2  o’clock  p.m. — “Profitable 
Co-operation,”  Mr.  J.  Robert  Crouse,  Jr.  Report  of  Committee 
to  Co-operate  with  Lamp  Manufacturers  on  Advertising,  Mr. 
Paul  Spencer,  chairman.  “Grounding  Secondary  Alternating- 
Current  Services,”  Mr.  Sidney  Hosmer.  Report  on  Protection 
from  Lightning  During  1905,  Mr. -Alex.  Dow,  chairman.  Report 
of  Committee  on  the  Fire  Hazard  of  Electricity,  Mr.  H.  C.  Wirt, 
chairman. 

Thursday.  June  7.  fifth  session,  10  o’clock  a.m. — “Maintenance 
and  Calibration  of  Service  Meters,”  Mr.  William  Bradshaw; 
“Comparison  of  Direct-Current  and  Induction-Motor  Load,”  Mr. 
L.  E.  Bogen ;  “.-\lternating-Currcnt  Systems  of  Distribution  and 
dheir  Automatic  Regulation,”  Mr.  C.  W.  Stone;  “Alternating- 
Current  Elevators.”  Mr.  W.  Noble  Dickinson,  Jr.;  “Modern 
Switchboard  Practice  with  Particular  Reference  to  Automatic 
Devices.”  Mr.  E.  M.  Hewlett;  “Control  of  Motors  on  Electric 
Light  and  Power  Circuits,”  Mr.  H.  D.  James.  Thursday,  sixth 
session,  8.30  o’clock  p.m. — “The  Meaning  and  Proper  Treatment 
of  the  .Agitation  for  Municipal  Ownership  of  Public  Utilities,” 
Mr.  Everett  W.  Burdett. 

Friday,  June  8,  seventh  session,  10  o’clock  a.m. — “New'  Illum- 
inants,”  Prof.  H.  E.  Clifford;  “Higher  Efficiency  Incandescent 
Lamps  in  Central  Station  Service:  Their  Value  and  Effect  and 
the  Policy  d'herefor,”  Mr.  F.  W.  Willco.x ;  “The  Edison  System 
of  Southern  California,”  Mr.  R.  11.  Ballard;  “Design  and  Man¬ 
ufacture  of  Hydro-Electric  Installations  as  a  Whole,”  Mr.  E.  F. 
Cassel.  Question  Bo.x  and  Wrinkles,  Mr.  Paul  Lupke.  Friday, 
cxeoutive  session  for  Class  A  and  B  members  only,  2  o’clock  p.m. 
— Report  of  Executive  Committee.  Report  of  secretary  and 
treasurer.  Laws  of  the  different  States  governing  theft  of  cur¬ 
rent,  Mr.  E.  H.  Davis.  “Methods  of  Current  Theft,”  Mr.  C.  T. 
Mordock ;  “Sliding  Scale  Methods  of  Public  Regulation,”  Mr. 
W.  H.  Gardiner.  Jr.  Report  of  Committee  on  Rates  and  Costs, 
Mr.  C.  L.  Edgar.  Report  or  Committee  on  Standard  Rules  for 
I'dectrical  Construction  and  Operation,  Mr.  E.  H.  Davis.  Report 
of  Committee  on  Public  Policy,  Mr.  .Arthur  Williams.  Report 
of  Committee  on  Relations  Between  Manufacturers  and  Central 
Station  Companies,  Mr.  Henry  L.  Doherty.  Election  of  officers. 

Note  has  already  been  made  in  these  pages  of  the  special  fea¬ 
tures  of  entertainment  in  connection  with  the  meeting  and  the 
special  cars  or  trains  arranged  for  by  Mr.  G.  F.  Porter,  master  of 
transportation.  In  addition  to  the  receptions,  trips,  etc.,  already 
announced,  there  will  be  a  baseball  game  and  a  golf  tournament, 
for  the  latter  of  which  President  Blood  is  offering  two  prizes. 

For  the  three  prizes  offered  by  the  Co-operative  Flectrical  De¬ 
velopment  .As.sociation.  Mr.  Blood  .has  appointed  the  follow’ing 
committee  to  report  on  the  papers  presented :  Douglass  Bur¬ 
nett,  of  Baltimore;  G.  E.  Montague,  of  Niagara  Falls,  and  E.  H. 
Mather,  of  Portland,  Me. 

Mr.  .Arthur  Williams,  chairman  of  the  convention  committee, 
announces  that  the  arrangements  for  the  golf  grounds  and  club 


house  are  very  satisfactory.  The  two  prizes  are  a  large  loving 
cup  and  a  stein,  both  of  leather  with  silver  trimmings,  of  the 
latest  design.  The  regular  badge  of  the  association,  silver-plated, 
has  been  mounted  on  each  prize. 


The  Electrical  Industries  of  Germany. 


By  W.  C.  Dkeiier. 

The  Society  for  Protecting  the  Interests  of  the  German  Elec¬ 
trical  Industry  has  issued  a  report  on  the  progress  of  that  in¬ 
dustry  in  1905.  The  year  was,  according  to  this  report,  one  of 
uncommon  activity,  excelling  the  boom  year,  1900.  This  great 
activity  had  only  one  feature  to  mar  it — the  prices  of  finished 
goods  could  not  be  raised  sufficiently  to  make  up  for  the  advance 
in  raw  material  cost.  One  striking  difference  between  the  pres¬ 
ent  boom  and  that  which  ended  six  years  ago  is  pointed  out.  In 
the  earlier  period  the  electrical  industry  played  the  role  of  a 
leader,  a  creator  of  prosperity.  Through  the  estaklishment  of 
electrical  plants  of  all  kinds  upon  their  own  account  the  electrical 
companies  made  much  new  business  for  the  iron  and  some  other 
leading  industries;  and  all  this  had  a  stimulating  effect  upon 
the  general  prosperity  of  the  country.  At  present  conditions  are 
completely  reversed.  The  electrical  industry  takes  the  orders 
that  are  brought  to  it  and  e.xecutes  them ;  but  it  is  doing  no  arti¬ 
ficial  pushing  in  order  to  create  business.  It  is  borne  along  upon 
a  wave  of  prosperity  which  it  did  nothing  to  call  into  being ;  and 
thus  its  condition  is  far  sounder  than  during  the  hot-house  de- 
v'elopment  that  was  seen  in  the  closing  years  of  the  nineties. 

The  chief  impulse  to  the  activity  in  1905,  says  the  report,  w'as 
given  by  the  German  coal  and  iron  industries.  Here  electric 
power  was  introduced  on  a  large  scale  for  driving  hoisting  ma¬ 
chinery,  pumps,  ventilating  fans,  transporting  men  and  com¬ 
modities  above  and  under  ground,  illuminating  mines  and  shops. 
The  ultimate  source  of  power  in  nearly  all  such  cases  was  found 
in  the  gases  from  blast  furnaces,  which  were  formerly  allowed 
to  escape  and  go  to  waste.  These  are  now  saved,  purified  and 
burned  in  gas  engines  for  driving  electrical  generators.  Many 
of  the  large  rolling  mills  of  the  countr}'  are  already  operating 
their  rolls  in  this  way,  and  others  that  are  w'ithout  this  improve¬ 
ment  are  hastening  their  plans  to  put  in  such  machinerv-.  Ger¬ 
man  companies  which  have  introduced  this  system  say  it  has  a 
marked  effect  in  cheapening  production. 

Even  in  remoter  branches  of  the  iron  industry,  like  hardware 
shops,  electrical  power  made  rapid  progress  last  year.  The  tex¬ 
tile  branches,  too,  made  larger  demands  than  ever  upon  the 
electrical  industry,  and  many  other  branches  of  manufacture  did 
the  same.  The  increase  of  electrical  plants  was  accelerated  by 
improvements  for  economizing  steam,  by  the  suction  gas  motor, 
and  by  the  larger  application  of  water  turbines.  It  is  noted  that 
many  signs  indicate  that  a  period  for  the  utilization  of  Germany’s 
water  powers  in  a  higher  degree  than  hitherto  has  set  in.  Nat¬ 
ural  water  powers  are  being  developed  and  streams  in  mountains 
and  hills  are  being  damm<?d  for  the  creation  of  electrical  energy. 

Considerable  progres.s  is  noted  in  the  application  of  electricity 
in  transportation.  Electric  towing  machines,  running  on  a  track 
on  shore,  are  coming  into  use  for  propelling  canal  barges;  elec¬ 
tric  cranes  for  loading  and  unloading  ships  are  rapidly  sup¬ 
planting  steam  machinery  for  this  purpose,  and  electrical  sig¬ 
naling  apparatus  is  being  put  on  all  ships.  Of  course  there  is 
steady  growth  in  street  and  suburban  railways,  and  the  use  of 
electricity  on  standard-gauge  road  is  extending.  Trackless 
roads  are  also  coming  into  use,  and  the  electrical  automobile  is 
making  rapid  progress.  The  year  also  saw  considerable  progress 
in  the  use  of  electricity  on  the  farm.  This  was  mainly  in  trans¬ 
portation  and  in  driving  agricultural  machinery.  This  develop¬ 
ment  necessitated  the  establishment  of  many  central  stations  in 
country  districts.  New  inventions  in  telegraphing  and  tele¬ 
phoning  instruments  opened  up  wider  fields  for  both,  and  the  elec¬ 
trical  industry  felt  the  effects  of  this  increased  demand. 

Besides  the  active  home  demand  for  electrical  goods,  the 
foreign  market  took  larger  quantities  than  ever  before.  So  far 
as  electrical  goods  can  be  traced  in  the  Government’s  statistics, 
Germany’s  exports  last  year  reached  75,000,000  marks,  as  com- 
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pared  with  65,000,000  marks  in  1904.  As  much  electrical  goods 
is  classified  in  groups  where  it  cannot  be  detected,  it  is  assumed 
that  the  total  exports  amounted  to  not  less  than  100,000,000 
marks,  or  about  $24,000,000.  In  1898  the  Government  made  a 
careful  inquiry  into  the  amount  of  electrical  exports  and  found 
that  they  had  a  total  value  of  57,000,000  marks.  The  chief  field 
for  these  exports  last  year  was  in  other  European  countries, 
which  are  also  enjoying  a  period  of  unusual  prosperity;  also  in 
South  and  Central  America,  and  in  South  Africa.  This  report, 
however,  admits  that  the  export  movement  was  accelerated  by 
the  fact  that  the  new  commercial  treaties  were  to  go  into  effect 
on  March  i,  1906.  This  event  caused  foreign  customers  to 
make  larger  orders  than  usual  and  to  have  the  delivery  of  the 
goods  hurried  as  much  as  possible.  Some  of  Germany’s  neigh¬ 
bors,  notably  Russia  and  Austria,  have  largely  increased  their 
duties  on  electrical  machinery;  and  it  is  known  that  one,  at 
least,  of  the  great  manufacturing  trusts  of  Berlin  is  contemplat¬ 
ing  the  establishment  of  branch  factories  in  both  countries. 

The  intenser  activity  in  the  electrical  industry  necessitated  a 
large  increase  in  the  number  of  people  employed  in  it.  The 
society  places  the  total  number  of  employes  at  the  end  of  the 
year  at  82.000,  as  compared  with  72,500  at  the  end  of  1904.  The 
increase  in  the  number  of  workmen  was  greatest  with  manu¬ 
facturers  of  special  articles,  their  increase  having  been  about 
20  per  cent,  while  the  number  of  the  working  force  with  the 
great  manufacturing  trusts,  covering  the  er.tire  field  of  elec¬ 
trical  machir.ery,  gained  only  10  or  ii  per  cent.  The  number 
of  such  special  establishments,  too,  underwent  a  notable  increase 
during  the  year.  They  now  number  250.  as  against  225  in  1904. 
The  official  statistics  taken  in  1899  of  the  number  of  employes 
in  the  electrical  industry  showed  a  total  of  only  26,321  for  1895, 
and  54.417  for  1898. 

The  report  concludes  with  expressing  regret  that  the  electrical 
industry  is  practically  without  any  firm  general  organization  for 
regulating  production  and  prices.  Only  the  manufacturers  of 
electric  lamps  have  a  common  selling  agency,  and  a  more  or 
less  loose  combination  of  manufacturers  of  dynamos  and  motors 
was  able  to  effect  a  slight  advance  in  the  prices  of  such  ma¬ 
chinery.  Still,  prices  are  far  too  low  in  proportion  to  the  prices 
of  raw  materials.  This  is  now  the  struggle  of  the  day  in  the 
German  electrical  industry — to  raise  prices  to  a  point  where 
profits  will  be  more  secure. 


Telephone  Statistics  of  Germany. 

According  to  recent  statistical  returns  published  by  the  Ger¬ 
man  Telegraph  Department,  no  less  than  322,000.000  marks  has 
so  far  been  expended  for  German  telephone  plants.  More  than 
12,800  officials  are  employed  in  the  telephone  service,  which 
comprises  510.831  subscriber  stations  situated  in  4,062  localities 
with  exchanges  of  their  own.  The  number  of  conversations  ex¬ 
changed  has  for  the  first  time  reached  one  thousand  millions.  The 
most  extensive  of  all  local  telephone  systems  is  that  of  Berlin, 
comprising  74,836  subscribers’  stations,  and  196,698  km.  of  circuit 
on  which  an  average  of  578,422  conversations  are  exchanged 
every  day.  Hamburg,  with  31,707  subscribers’  stations  and  271,- 
518  daily  conversations,  and  Frankfort  on  Main  (14,104  and  108,- 
170  respectively)  come  next  in  order.  The  longest  telephone  line 
is  the  Berlin-Paris  (1,092  km.)  on  which  a  daily  average  of  53 
conversations  at  the  rate  of  five  marks  each  is  maintained.  Of 
other  lines  more  than  900  km.  in  length,  the  double  lines  to 
Memel,  Budapest  and  Bale  should  be  mentioned,  the  former  of 
which  has  been  most  frequently  used  (229  times  per  diem). 


Wiring  With  Flexible  Conduit. 

In  the  article  by  Louis  J.  Auerbacher  on  “Wiring  with  Flexible 
Conduit  and  .\rmored  Cable,”  which  appeared  in  our  issue  of 
April  7,  it  was  stated  that  fibrous  conduit  having  an  internal 
diameter  less  than  in.  would  not  pass  inspection.  In  the 
changes  to  the  Code  adopted  at  the  annual  meeting  of  the  Na¬ 
tional  Board  of  Fire  Underwriters  and  published  in  the  April 
supplement  just  issued,  the  use  of  fibrous  conduit  having  an  in¬ 
ternal  diameter  of  in.  is  permitted. 


Milwaukee  Convention  of  A.  I.  E.  E. 


The  opening  session  of  the  twenty-third  annual  convention  of 
the  American  Institute  of  Electrical  Engineers  was  held  in  the 
auditorium  of  the  public  service  building  of  the  Milwaukee  Elec¬ 
tric  Railway  &  Lighting  Company,  said  to  be  the  largest  and 
finest  railway  terminal  building  in  the  world.  In  addition  to  the 
auditorium,  it  contains  offices  of  all  the  departments  of  the  com¬ 
pany,  dining  rooms,  small  halls,  committee  rooms,  billiard  rooms 
and  bowling  alleys.  The  railway  station  part  of  the  building  is 
provided  with  waiting  rooms,  check  rooms,  news  stands,  reading 
rooms  and  a  lunch  counter. 

The  attendance  up  to  Wednesday  evening  was  meagre,  the  total 
registry  of  members  and  guests,  including  ladies,  up  to  that  time 
being  only  230.  Several  of  the  important  papers  on  the  printed 
programme  will  not  be  presented,  the  advancement  of  date  of 
the  meeting  being  given  as  the  cause  for  their  non-readiness. 

When  President  Wheeler  called  the  convention  to  order  he 
took  occasion  to  remark  that  much  interest  was  added  to  the 
event  on  account  of  the  fact  that  it  marked  the  dedication  of 
the  new-public  service  building  of  a  company  which  is  intimately 
connected  with  the  work  of  the  Institute.  He  introduced  Mr. 
C.  W.  Burkett,  of  the  local  committee,  who  announced  the  in¬ 
ability  of  the  Mayor  of  Milwaukee  to  be  present,  and  explained 
that  city  attorney  John  T.  Kelley  was  present  to  represent  the 
Mayor.  Mr.  Kelley,  in  welcoming  the  members,  stated  that  the 
building  in  which  the  convention  was  being  held  stood  as  a  mon¬ 
ument  to  the  energy  and  courage  of  electrical  engineers  and 
especially  of  Mr.  John  1.  Beggs,  as  president  of  the  MiUvaukee 
Electric  Railway  &  Lighting  Company. 

The  Entertainment  Committee,  of  which  Mr.  H.  H.  Cutler  is 
chairman,  arranged  an  informal  reception  to  the  visiting  members, 
which  was  given  in  the  red  room  of  the'  Hotel  Pfister  on  Monday 
night.  A  large  number  of  ladies  were  present  and  ices  and  re¬ 
freshments  w'ere  served.  The  Local  Committee  had  arranged 
for  a  banquet  on  Thursday  evening  at  the  Hotel  Pfister.  but 
after  conferring  with  the  officers  of  the  Institute  this  was  called 
off.  The  business  of  the  convention  will  be  concluded  Thursday 
noon,  and  owing  to  the  rather  small  attendance  and  the  fact  that 
a  large  number  of  delegates  had  arranged  to  leave  for  home  im¬ 
mediately  after  the  session  of  that  day,  it  was  considered  that 
the  attendance  would  not  be  sufficiently  large  to  justify  a  ban¬ 
quet.  riie  Local  Committee  will  give  an  informal  supper  and 
smoker  to  the  members  and  guests  at  Whitcfisli  Bay  on  Wed¬ 
nesday  evening. 

MOND.w’s  SESSION. 

The  address  of  President  Wheeler  consisted  of  a  discussion 
of  the  topic  “Engineering  Ethics.”  He  stated  that  electrical  en¬ 
gineers  are  frequently  referred  to  as  professional  men,  which 
they  are  indeed,  and  they  should  so  regard  themselves.  They 
are  under  moral  obligations  to  the  public,  and  they  should  appre¬ 
ciate  their  relations  to  the  public  and  to  one  another.  He  read 
numerous  extracts  from  publications  of  laws  and  transactions  of 
professional  bodies  to  show  that  much  has  been  accomplished 
by  other  professional  men  in  the  line  of  defining  their  moral 
obligations,  and  to  point  out  the  course  which  should  be  pursued 
by  electrical  engineers. 

The  electrical  engineer  should  recognize  his  duty  to  his  client, 
to  the  public  and  to  the  engineering  society.  The  most  important 
of  these  is  his  duty  to  his  client.  He  should  not  possess  any 
connection  with  a  manufacturing  company  unless  his  client  is 
informed  of  this  fact.  He  should  hold  in  confidence  all  data, 
drawings,  etc.,  which  rightly  belong  to  the  client.  He  should 
recognize  the  rights  of  a  corporation,  just  as  of  the  individual. 

It  is  his  duty  to  educate  the  public  to  an  appreciation  of  certain 
engineering  questions,  and  he  should  cease  to  surround  the  busi¬ 
ness  with  an  air  of  mystery  and  uncertainty.  In  regard  to  an 
engineer’s  duty  to  his  societies  it  may  be  stated  that  when  meet¬ 
ings  of  the  society  are  uninteresting,  the  individual  members 
themselves  are  at  fault.  The  societies  offer  the  best  opportunity 
for  the  engineers  to  become  thoroughly  acquainted ;  and  it  must 
always  be  remembered  that  the  most  reliable  estimate  of  an  en- 
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ginccr  is  that  held  by  the  members  of  his  own  profession.  Fol¬ 
lowing  the  custom  inaugurated  by  his  predecessor,  President 
Wheeler  introduced  President-elect  Dr.  Samuel  Sheldon,  who 
expressed  his  appreciation  of  the  great  honor  bestowed  upon  him, 
and  stated  that  the  responsibility  of  the  office  is  becoming  heavier 
each  year  as  the  Institute  continues  to  grow  and  to  broaden  its 
field  of  activity. 

The  first  paper  of  the  convention  was  one  by  Mr.  Maurice 
Milch  dealing  with  the  repulsion-induction  motor,  which,  in  the 
absence  of  the  author,  was  read  by  Dr.  C.  P.  Steinmetz.  As  noted 
in  our  abstract  elsewhere  in  this  issue  (p.  1132),  the  repulsion- 
induction  motor  is  a  combination  of  the  two  machines,  from  which 
it  takes  its  name.  It  possesses  a  large  starting  torque,  a  limited 
maximum  speed  and  operates  with  a  large  slip  at  full  load.  It 
is  intended  for  elevator  or  similar  work.  Its  disadvantage  resides 
in  the  fact  that  it  is  equipped  with  a  commutator.  In  its  per¬ 
formance  it  closely  resembles  the  compound-wound,  direct-cur- 
rent  elevator  motor. 

The  discussion  was  opened  by  Prof.  D.  C.  Jackson,  who  stated 
that  for  general  distribution,  especially  for  the  small  plants  in 
the  West,  single-phase  circuits  are  much  preferable  to  polyphase 
circuits.  He  expressed  the  opinion  that  the  self-starting,  single¬ 
phase  motors  are  destined  to  replace  the  polyphase  motors  for 
such  distribution.  The  speed  range  of  the  repulsion-induction 
motor  can  be  adjusted  by  the  design,  and  the  motors  can  be  con¬ 
structed  for  any  required  work. 

Mr.  G.  Percy-Cole  believed  that  the  large  slip  of  the  motor 
would  prove  disadvantageous  for  certain  classes  of  work.  Al¬ 
though  the  starting  torque  is  large,  the  starting  current  is  also 
large.  In  this  respect  the  motor  does  not  seem  to  be  equal  to  the 
Wagner  motor,  which  gives  from  2.5  to  3  per  cent  slip  as  com¬ 
pared  to  5  per  cent  for  polyphase  motors,  or  15  per  cent  for 
repulsion-induction  motors.  For  elevator  service  the  Schueler 
type  of  repulsion  motor  is  excellent,  and  the  speed  is  under  per¬ 
fect  control.  In  this  machine  50  per  cent  excess  torque  can  be 
obtained  with  50  per  cent  excess  of  current. 

Dr.  Steinmetz  remarked  that  for  constant  speed  service  the 
best  machine  is  the  polyphase  induction  motor,  but  for  services 
requiring  frequent  starting  the  repulsion-induction  motor  is  far 
preferable.  He  thought  that  automatic  control  of  the  speed  as 
obtained  in  the  Milch  motor  is  much  better  than  control  by  me¬ 
chanical  means,  which  latter  may,  in  fact,  be  considered  as  a 
mechanical  speed-limiting  device,  which  is  liable  to  fail  at  any 
time. 

The  second  paper,  which  was  devoted  to  a  comparison  of  two- 
phase  and  tiiree-pbase  induction  motors,  was  read  by  the  author, 
Mr.  Bradley  McCormick.  It  was  shown  that  the  two-phase 
motor  is  in  all  respects  slightly  inferior  to  the  three-phase  ma¬ 
chine.  By  taking  into  account  the  distribution  of  the  primary 
coils,  the  variation  of  the  primary  magnetomotive  force  and  the 
flux  produced  thereby,  the  author  showed  that  the  magnetizing 
current  in  a  three-phase  machine  is  about  15  per  cent  more  than 
that  in  the  two-phase,  but  that  when  expressed  in  per  cent  of 
full  load  current  the  exciting  currents  of  the  two  machines  are 
equal.  .\n  abstract  of  this  paper  will  appear  in  our  next  issue. 

Dr.  A.  S.  Mc.Mlister  stated  that  without  considering  in  any 
way  whatsoever  the  various  factors  discussed  in  the  paper  other 
than  the  assumption  that  the  frames  of  the  two  machines  are 
e(|ual  atul  are  subjected  to  the  same  iron  losses,  it  can  be  shown 
that  the  quadrature  exciting  watts  of  the  two  motors  must  be 
equal.  The  quadrature  watts,  H’q,  are  properly  expressed  by  the 
formula : 


where  =  volume  of  the  iron, 

=  volume  of  the  air-gap, 

H  =  permeability  of  the  iron. 

Ihn  =  maximum  magnetic  density, 
f  =  frequency, 

2.5 

</  =  a  constant  = - for  e.g.s.  units. 

10’ 


Therefore,  two  motors  having  equal  volumes  of  core  and  of  air- 
gap  operated  at  the  same  magnetic  density  and  frequency  must 
require  the  same  value  of  quadrature  exciting  watts,  quite  inde¬ 
pendent  of  the  phases,  the  number  and  the  distribution  of  the 
primary  coils. 

Dr.  C.  P.  Steinmetz  said  that  tests  had  shown  that  when  a 
certain  motor  was  connected  up  for  twelve  phases,  six  phases, 
three  phases  or  two  phases,  the  volt-amperes  for  excitation  were 
the  same  in  each  case,  but  that  when  the  connections  were 
changed  to  single-phase  the  exciting  volt-amperes  were  slightly 
less,  and  in  this  case  the  output  was  somewhat  less  than  one-half 
of  that  when  the  machine  was  operated  polyphase. 

Mr.  C.  F.  Scott  traced  the  evolution  of  the  induction  motor 
from  the  time  when  projecting  poles  were  used  until  the  present 
time  when  distributed  windings  are  universally  employed,  and 
explained  the  advantages  derived  from  the  use  of  the  distributed 
coils. 

Mr.  R.  E.  Hellmund  stated  that  tests  prove  conclusively  that 
the  leakage  of  a  two-phase  motor  is  more  than  that  of  a  three- 
phase  machine,  due,  doubtless,  to  the  larger  free-end  leakage  flux 
of  the  former  machine. 

Mr.  Sebastian  Sentius  read  a  paper  describing  numerous  heat 
tests  on  alternators  which  can  be  applied  in  those  cases  where  it 
is  inconvenient  to  test  the  machines  under  normal  conditions  of 
operation.  The  principle  of  the  tests  consists  in  bringing  cur- 
ret  into  the  armature  winding  at  such  points  that  no  induced 
e.m.f.  has  to  be  overcome.  The  author  as-uines  that  the  short- 
circuit  test  affords  the  data  for  predetermining  in  a  sufficiently 
accurate  way  the  regulation  of  an  alternator,  and  also  the  normal 
field  current  and  flux. 

Dr.  Steinmetz  expressed  the  opinion  that  the  investigation  of 
the  various  methods  of  making  heat  tests  on  alternators  will  soon 
become  of  sufficient  importance  to  justify  attention  by  the  stand¬ 
ardization  committee.  The  importance  of  specifications  for  such 
tests  are  due  to  the  manufacture  in  increasing  numbers  of  5,000- 
kw  and  8.ooo-kw  machines  which  require  from  20  to  24  hours 
at  full  load  to  reach  their  final  temperature  rise.  The  amount 
of  power  involved  is  too  great  to  make  the  tests  under  operating 
conditions.  Moreover,  it  is  practically  impossible  to  control  the 
temperature  of  the  air  surrounding  the  machine  for  such  a  period. 
Hence,  the  losses  must  be  caused  to  take  place  without  load. 
No  single  method  yet  proposed  is  perfectly  satisfactory  for  this 
purpose,  but  the  no-load  short-circuit  and  open-circuit  tests  serve 
admirably  as  checks  on  the  predetermined  performance  of  the 
machine. 

A  paper  on  “Direct-Current  Motor  Design,  as  Influenced  by 
the  Interpole”  was  presented  by  Mr.  C.  H.  Bedell.  This  paper 
gave  an  outline  of  the  advantages  derived  from  using  commutat¬ 
ing  poles  on  direct-current  motors,  as  noted  in  an  abstract  in 
this  issue  (p.  1134). 

Mr.  H.  F.  T.  Erben  discussed  the  delay  in  the  application  of 
the  commutation  poles  which  have  been  known  for  a  long  time. 
Interpoles  were  tried  about  15  years  ago.  but  with  indifferent 
success,  due  to  lack  of  sufficient  m.m.f.  in  the  auxiliary  pole 
windings.  During  the  past  two  years  many  machines  varying  in 
size,  from  j  j  bp  to  2,000  kw  have  been  built,  and  from  these 
much  valuable  data  have  been  obtained.  Most  thorough  inves¬ 
tigations  have  been  made  of  commutation  phenomena.  Machines 
are  now  being  built  which  commutate  perfectl.v.  Machines  can 
be  made  to  overcompound  10  per  cent  mere’v  by  shifting  the 
brushes,  and  yet  they  operate  without  sparks. 

Mr.  W.  L.  Waters  remarked  that  ten  years  ago  the  trade  did 
not  wish  to  use  interpole  motors,  and  there  was  no  demand  for 
them  or  for  any  type  of  variable-speed  motor.  The  demand  orig¬ 
inated  and  grew  with  the  introduction  of  the  multiple-voltage 
system.  The  advent  of  the  steam  turbine  has  caused  a  j^reat 
demand  for  high-speed,  direct-current  generators,  which  can  ad¬ 
vantageously  be  equipped  with  interpoles.  They  have  an  im¬ 
portant  place  to  fill  as  high-speed  generators,  reversible  boosters 
and  variable-speed  motors. 

In  reply  to  a  question  of  Mr.  Sentius  as  to  the  effect  of  using 
a  compensating  field  winding,  Mr.  Erben  said  that  such  a  wind¬ 
ing  had  been  tried,  but  the  projecting  interp  des  had  proved 
preferable.  He  stated  that  an  efficiency  r,f  q6.2  per  cent'  had 


June  2,  1906. 


ELECTRICAL  WORLD. 


1105 


been  obtained  with  a  500-kw  turbo-generator  ventilated  by  induced 
draught.  In  reply  to  a  question  by  Mr.  N.  J.  Ne.all,  he  said  that 
a  railway  motor  equipped  with  commutating  poles  did  not  spark 
at  any  load.  Such  motors  permit  of  the  use  of  four  or  more 
economical  speed  points  and  thus  give  a  wide  range  of  speed. 

President  Wheeler  thought  that  for  variable-speed  work  the 
multiple-voltage  system  is  most  excellent,  and  he  doubted  if  the 
interpole  motor  will  prove  advantageous  when  cost  and  compli¬ 
cations  are  properly  considered. 

Mr.  David  Hall  stated  that  where  the  design  is  not  limited  by 
the  commutation  the  interpoles  are  disadvantageous,  but  by  the 
use  of  interpoles  the  structure  can  be  redesigned  more  econom¬ 
ically. 

Dr.  Steinmetz  said  that  interpoles  are  especially  advantageous 
for  high-peripheral  speeds  due  to  the  high  frequency  of  commu¬ 
tation.  By  use  of  such  poles  a  motor  on  single  voltage  gives  a 
speed  range  of  4  to  i,  and  a  range  of  8  to  i  on  a  three-wire, 
direct-current  system. 

Tuesday’s  session. 

The  meeting  on  Tuesday  was  devoted  to  the  presentation  and 
discussion  of  three  papers  on  lightning  arresters  and  to  the  discus¬ 
sion  of  the  report  of  the  Committee  on  Standardization. 

The  proposed  revision  of  the  existing  standardization  rules 
drew'  forth  a  lively  discussion  as  to  the  advisability  of  framing 
rules  which  were  characterized  by  some  as  being  too  exacting  and 
tending  to  limit  the  manufacturer  unnecessarily.  The  sections 
criticised  related  to  rheostats,  lightning  arresters,  lighting  units, 
the  testing  of  lamps  and  of  direct-connected  generators.  The 
discussion  w  as  entered  into  by  Messrs.  N.  J.  Neall,  D.  C.  Jackson, 
F.  A.  C.  Perrine,  P.  H.  Thomas,  H.  C.  Wirt,  C.  W.  Rice,  P.  M. 
Lincoln,  C.  F.  Scott,  C.  P.  Steinmetz  and  S.  S.  Wheeler.  Prof. 
Jackson  stated  that  the  first  report  of  the  Standardization  Com¬ 
mittee  was  excellent,  the  second,  which  was  broader,  was  poor 
and  the  last  one,  which  is  much  extended,  is  bad.  He  thought 
that  the  committee  has  gone  too  far.  The  rules  are  in  an  un¬ 
fortunate  form ;  they  should  be  reconsidered  and  considerably 
shortened.  Dr.  Steinmetz  explained  that  the  object  of  standard¬ 
ization  is  to  determine  what  is  tTie  best  practice  and  to  prevent 
the  unnecessary  accumulation  of  fnachines  and  apparatus  of  odd 
sizes  and  ratings.  If,  however,  the  rules  will  prevent  manufac¬ 
turers  from  producing  inferior  devices,  such  as  rheostats,  they 
will  prove  of  benefit  not  only  to  the  customer,  but  to  the  better 
class  of  manufacturers  who  must  build  devices  to  compete  m 
price  with  inferior  makes.  It  is  not  expected  that  the  rules  as 
they  now  stand  are  correct  in  every  detail,  but  it  is  hoped  that 
each  member  interested  will  suggest  alterations  in  those  rules 
in  which  he  is  particularly  concerned.  The  prime  requisite  is 
to  have  the  rules  in  a  properly  amended  form  to  become  oper¬ 
ative  at  the  earliest  possible  date  and  for  their  adoption  not  to 
be  delayed  until  the  next  annual  convention.  He  endorsed  the 
suggestion  of  Mr.  C.  F.  Scott  that  the  rules  be  referred  back  to 
the  committee,  in  order  that  copies  might  be  sent  out  to  all 
members  and  interested  parties  for  comment,  the  committee 
being  authorized  to  make  the  necessary  alterations  and  to  submit 
the  rules  to  the  Board  of  Directors  for  publication  in  their  final 
form.  The  suggestions  of  Messrs.  Scott  and  Steinmetz  w'ere 
placed  in  the  form  of  a  motion  which  was  carried  against  a 
small  dissenting  vote. 

The  three  papers  by  Mr.  Farley  Osgood,  Mr.  E.  E.  F.  Creigh¬ 
ton  and  Mr.  H.  C.  Wirt  dealing  with  lightning  arresters  were 
read  in  succession  and  discussed  together.  Mr.  Osgood’s  paper 
related  some  experiences  with  lightning  and  static  strains  on  a 
33,000- volt  transmission  system  at  New  Milford,  Conn.,  in  which 
excellent  results  were  obtained  from  multi-gap  arresters  without 
series  resistances.  The  paper  by  Prof.  E.  E.  F.  Creighton  de¬ 
scribed  numerous  methods  of  testing  lightning  arresters,  while 
Mr.  H.  C.  Wirts’  paper  dealt  with  the  features  embodied  in  the 
construction  of  various  arresters,  particularly  those  using  non¬ 
arcing  metals.  Abstracts  of  these  papers  will  be  found  on  fol¬ 
lowing  pages. 

Mr.  Percy  H.  Thomas  explained  that  in  the  low-equivalent 
type  of  arrester  the  series  resistance  is  employed  to  limit  the 
current  from  the  dynamo,  and  to  assist  in  extinguishing  the  arc. 


and  it  has  been  found  to  operate  quite  satisfactorily.  This  resist¬ 
ance  need  not  be  high,  but  it  does  not  seem  desirable  that  it  be 
omitted  entirely.  He  stated  that  the  number  of  series  gaps  re¬ 
quired  to  break  an  arc  at  a  certain  current  depends  largely  upon 
the  amount  of  inductance  in  circuit. 

In  reply  to  a  criticism  by  Mr.  Thomas  as  to  the  necessity  of 
conducting  tests  on  arresters  with  extremely  high  frequencies. 
Prof.  Creighton  stated  that  a  transmission  line  may  divide  itself 
into  sections  in  which  currents  may  oscillate  at  frequencies  of 
several  hundred  kilo-cycles,  especially  after  a  lightning  stroke,  and 
a  lightning  arre?ter  should  be  able  to  remove  these  surges  suc¬ 
cessfully. 

Mr.  J.  B.  Taylor  said  that  the  mere  fact  that  arresters  con¬ 
nected  from  line  to  line  may  discharge  in  series  does  not  prove 
that  a  high  potential  exists  between  the  w  ires ;  the  effect  may 
be  due  to  the  condenser  action  of  the  gaps  at  some  extremely 
high  frequency  oscillation.  The  discrepancies  in  determining  the 
voltage  by  means  of  the  needle  gap  may  be  largely  attributed  to 
the  conductors  in  the  neighborhood  of  the  gap.  Consistent  re¬ 
sults  may  be  obtained  by  shielding  the  gap  at  all  times. 

Mr.  N.  J.  Neall  said  that  only  when  the  various  types  of  ar¬ 
resters  are  tested  under  exactly  similar  conditions  can  conclu¬ 
sions  be  drawn  as  to  the  effectiveness  of  each  type.  The  high- 
voltage  propositions  are  the  most  severe  ones,  and  laboratory  tests 
are  entirely  inadequate  for  these  conditions.  Tell-tale  papers 
placed  in  the  spark-gaps  of  arresters  in  actual  service  are  ex¬ 
cellent  for  obtaining  the  desired  information. 

Mr.  P.  M.  Lincoln  explained  that  the  designer  of  lightning  ar¬ 
resters  is  confronted  with  three  problems;  To  prevent  the  high- 
frequency  surges  from  getting  into  the  power  house;  to  provide 
a  path  for  the  escape  of  the  surges,  and  to  prevent  the  dynamo 
current  from  following  the  arc.  The  last  problem  is  the  most 
difficult,  and  it  has  not  yet  been  successfully  solved.  Dr.  F.  A.  C. 
Perrine  thought  that  the  overhead  grounded  line  is  of  great  im¬ 
portance,  in  that  it  reduces  the  amount  of  work  for  the  arresters 
to  perform ;  it  spreads  out  the  disturbance  and  lessens  its  severity. 
Mr.  C.  F.  Scott  referred  to  the  pioneer  work  of  Mr.  A.  J.  Wurts 
with  lightning  arresters,  and  said  that  even  down  to  the  present 
time  very  little  improvement  has  been  made  over  the  arrange¬ 
ment  of  non-arcing  cylinders  used  by  Mr.  Wirts.  The  shunting 
of  the  gaps  was  accidentally  discovered  by  Mr.  Henry  Noel 
Potter  during  a  test  with  a  voltmeter  in  shunt  with  some  ar¬ 
rester  gaps. 

Mr.  Farley  Osgood  expressed  the  opinion  that  it  would  be  to 
the  mutual  benefit  of  all  parties  concerned  if  the  designers  of 
apparatus  would  consult  with  the  operating  engineers,  and  not 
attempt  to  force  upon  the  engineers  certain  equipments  which 
their  experience  teaches  them  are  not  best  suited  for  the  work. 
Dr.  Steinmetz  remarked  that  arresters  are  unable  to  protect 
absolutely  against  lightning,  but  they  can  check  the  overflow 
of  static  electricity  and  remove  it  from  the  system.  A  trans¬ 
mission  line  should  be  considered  an  electrical  problem  and  not 
merely  a  mechanical  one.  The  line  should  be  erected  so  as 
to  avoid  localities  in  which  lightning  most  frequently  occurs.  A 
transmission  system  in  a  real  lightning  district  is  never  free 
from  disturbances.  Care  should  be  taken  to  select  valleys  and 
not  hills  for  the  route  of  the  line.  The  most  effective  protec¬ 
tion  is  found  in  the  overhead  wire  grounded  at  frequent  inter¬ 
vals.  It  is  good  to  use  a  steel  wire  strung  along  the  top  of  the 
poles,  and  best  to  have  three  wires,  two  being  placed  at  the 
ends  of  the  cross  arms.  A  locally  closed  short-circuit  placed 
parallel  to  the  transmission  line  is  of  great  service  in  damping 
out  the  surges.  After  commenting  upon  the  fact  that  for  small 
gaps  the  striking  voltage  depends  upon  the  frequency  as  shown 
in  Prof.  Creighton’s  paper.  Dr.  Steinmetz  gave  an  extremely 
interesting  explanation  of  the  fact  that  the  total  striking  volt¬ 
age  of  several  series-connected  gaps  is  much  less  than  the  sum 
of  the  voltages  necessary  to  break  down  the  individual  gaps. 
This  phenomenon,  which  is  especially  marked  at  high  frequencies, 
was  attributed  to  the  fact  that  the  total  potential  is  not  equally 
divided  between  the  gaps,  but  the  law  of  the  distribution  of  the 
potential  is  roughly  parabolic,  with  the  greater  potential  gradient 
across  the  gaps  near  the  line  wire.  The  potential  gradient  de¬ 
pends  upon  the  condenser  charging  current  which  passes  from 
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cylinder  to  cylinder,  and  this  current,  which  is  greatest  at  the 
line  wire  decreases  to  a  very  small  value  at  the  ground  end 
of  the  series  of  gaps.  Both  the  condenser  charging  current 
and  the  steepness  of  the  potential  gradient  depend  upon  the 
frequency.  At  a  certain  high  frequency,  depending  upon  the 
voltage  of  the  surge  the  potential  gradient  becomes  great  enough 
to  cause  an  arc  to  form  across  the  gap  nearest  to  the  line 
wire,  and  then  the  other  gaps  arc  across  in  quick  succession. 
The  multigap  arresters  will  not  protect  against  low-frequency 
high-power  surges.  When  such  surges  occur,  the  safest  plan 
is  to  shut  down  the  system. 

Wednesday’s  sessions. 

By  Telegraph. 

Both  morning  and  afternoon  sessions  were  held  on  Wednes¬ 
day.  The  first  paper  read  at  the  morning  session  was  that  by 
Mr.  W.  L.  Waters  entitled  “Shunt  and  Compound  Converters 
for  Railway  Work.”  In  the  discussion  of  the  paper  Mr.  John 
B.  Taylor  said  that  the  general  tendency  is  toward  compounded 
converters,  the  series  winding  of  which  assists  in  controlling 
the  polarity,  and  the  efficiency  of  such  converters  is  quite  high. 
Mr.  Paul  M.  Lincoln  said  that  compounded  converters  must  be 
used  if  the  rising  voltage  characteristic  is  desired.  Mr.  Waters 
contended  that  the  cost  of  compound  converters  is  about  6  per 
cent  more  than  for  simple  shunt-wound  machines.  Prof.  Mor¬ 
gan  Brooks,  of  the  University  of  Illinois,  then  presented  his 
paper  on  the  “Self  Synchronizing  of  Alternators,”  which  was 
not  discussed.  The  next  paper  was  that  by  Prof.  C.  F.  Bur¬ 
gess,  of  the  University  of  Wisconsin,  on  “Magnetic  Properties 
of  Electrolytic  Iron.”  In  the  discussion  Mr.  E.  F.  Northrup 
said  that  the  needle  galvanometer  is  best  adapted  for  measure¬ 
ments  with  iron.  Prof.  D.  C.  Jackson  believed  that  electrolytic 
iron  will  become  of  much  importance  in  electrical  engineering. 
Dr.  Steinmetz  made  the  interesting  preliminary  announcement 
that  observations  had  shown  that  manganese  is  magnetic  when 
combined  with  other  non-magnetic  substances,  such  as  copper 
and  aluminum ;  and  that  it  is  not  improbable  that  an  alloy  will 
be  found  having  a  higher  permeability  than  that  of  iron.  Mr. 
Edwin  F.  Northrup  then  presented  his  paper  on  “Measurement 
of  Temperature  by  Electrical  Means.”  Replying  to  a  question 
by  Mr.  W.  L.  R.  Emmet,  Mr.  Northrup  said  that  it  is  possible 
to  measure  the  temperature  of  steam  by  a  spiral  of  wire. 

Dr.  Steinmetz  made  a  motion  that  the  Institute,  through  its 
President  and  Board  of  Directors,  shall  formulate  a  code  of 
ethics  to  be  submitted  to  the  membership  for  approval.  Prof. 
Jackson,  Mr.  C.  F.  Scott  and  President  Wheeler  supported  the 
motion,  which  was  adopted.  Mr.  M.  K.  Akers,  of  Urbana,  Ill., 
then  read  a  paper  by  Prof.  Thomas  M.  Gardner,  of  the  Uni¬ 
versity  of  Illinois,  entitled  “Educational  Value  of  an  Electric 
Test  Car.”  Prof.  Jackson  said  that  such  a  test  car  was  also 
valu.ible  in  bringing  the  college  in  contact  with  operating  rail¬ 
way  engineers.  In  reply  to  a  question  by  Mr.  Paul  M.  Lincoln, 
Mr.  Akers  said  that  the  accelerometer  used  with  the  car  is  quite 
accurate.  The  next  paper  was  that  ,by  Edwin  J.  Prindle, 
entitled  “The  Art  of  Inventing.”  In  ,tbe  discussion  Dr.  Stein¬ 
metz  said  that  invention  is  an  engineering  incident,  a  process 
of  development ;  the  professional  inventor  he  considered  to  be 
only  one  step  above  the  professional  promoter. 

On  discussion  on  the  organization  of  local  branches,  Mr.  C.  F. 
Scott  said  that  the  local  branches  should  be  integral  parts  of  the 
Institute,  but  each  should  stand  on  its  merits.  The  headquarters 
should  continue  in  New  York.  Each  of  the  branches  organized 
should  iliscuss  topics  of  local  interest  and  affiliate  with  local 
societies.  The  branches  should  assist  in  increasing  the  mem¬ 
bership.  Major  George  F.  Squier  reported  that  a  branch  is  in 
process  of  organization  in  San  Francisco.  Mr.  Kempster  B. 
Miller  said  that  the  Chicago  branch  is  a  success.  Dr.  Steinmetz 
said  there  are  two  kinds  of  branches ;  educational  and  origina¬ 
tive.  The  former  are  feeders  to  the  Institute  and  the  latter 
supply  papers.  He  suggested  that  representatives  of  branches 
should  attend  the  meetings  of  the  Board  of  Directors,  but  with¬ 
out  vote.  Prof.  Sheldon  said  that  closer  cooperation  with  local 
branches  was  needed  and  that  the  interest  should  be  considered 
of  both  the  home  and  local  branches.  The  paper  by  Prof.  D.  C. 
Jackson  on  “Economies  Derivable  from  the  Use  of  Relatively 


Small  Water  Powers  of  Low  Head  in  the  Middle  West,”  was 
presented  by  the  author,  but  not  discussed.  The  next  paper  was 
that  by  Mr.  Percy  H.  Thomas  entitled  “Some  Fundamental 
Characteristics  of  Mercury  Vapor  Apparatus.”  Dr.  Steinmetz 
questioned  some  of  the  statements  in  the  paper.  Some  of  the 
phenomena  of  arcs  can  be  simply  explained  with  reference  to 
the  law  of  the  conservation  of  energy.  The  heat  effect  is  pre¬ 
dominant  and  the  ionization  theory  is  only  a  fashion.  He  said 
that  6,000  volts  could  be  obtained  from  a  single  converter  and 
that  he  had  obtained  25,000  volts  without  short-circuiting.  The 
paper  by  Mr.  Charles  M.  Heminway,  an  abstract  of  which 
appears  on  page  1132,  was  read  by  title.  Mr.  W.  L.  R.  Emmet 
in  the  discussion  said  that  without  a  safety  device  a  turbine  may 
race,  and  that  on  a  Curtis  turbine  a  centrifugal  device  is  em¬ 
ployed  which  controls  the  admission  of  steam.  Dr.  A.  S.  Mc¬ 
Allister  read  the  paper  by  Mr.  Edwin  R.  Weeks  entitled  “Some 
Notes  on  the  Lighting  of  Churches.”  There  was  no  discussion. 


Lightning  Arresters. 

Three  papers  dealing  on  the  general  subject  of  lightning  ar¬ 
resters  were  read  at  the  Milwaukee  convention  of  the  American 
Institute  of  Electrical  Engineers,  as  follows :  “Experiences  with 
Lightning  and  Static  Strains  on  33,000-Volt  Transmission  Sys¬ 
tems,”  by  Mr.  Farley  Osgood;  “Methods  of  Testing  Protective 
Apparatus,”  by  Prof.  E.  E.  F.  Creighton;  “Protective  Apparatus 
for  Lightning  and  Static  Strains,”  by  Mr.  H.  C.  Wirt. 

The  paper  by  Mr.  Osgood  related  to  the  actions  of  the  multi¬ 
gap  series-resistance  type  of  arrester  unit,  and  the  multi-gap 
type  of  arrester  unit  wdthout  the  series  resistance,  as  observed 
during  the  summers  of  1904  and  1905,  at  New  Milford,  Conn. 
These  experiences  would  seem  to  indicate  that  it  is  the  resistance 
in  series  with  the  gap  which  causes  the  greater  obstruction  to 
the  lightning  discharges,  rather  than  an  increase  in  the  number 
of  the  gaps  themselves.  It  is  expected  that  much  trouble  will 
,  be  eliminated  by  placing  a  resistance  in  shunt  with  a  portion  of 
the  gaps.  It  seems  advisable,  also,  to  change  the  arrangement 
of  the  high-potential  coils  of  the  transformers  from  the  present 
delta  connection  to  a  star  formation,  and  to  ground  the  neutral 
points. 

The  paper  by  Mr.  W’irt  gave  an  outline  of  the  features  which 
were  considered  in  developing  the  shunt  resistance  type  of  ar¬ 
rester.  In  the  New  Milford  installation  672  gaps  were  placed  in 
series  from  line  to  line  and  from  line  to  ground,  as  it  was  thought 
that  this  number  would  be  required  to  prevent  a  short-circuit  on 
the  system.  The  theory  of  the  operation  of  this  arrester  is  that 
the  cylinders  are  charged  up  electrostatically,  with  sufficient  volt¬ 
age  so  that  the  gaps  are  broken  down  in  succession,  passing  the 
charge  along  from  cylinder  to  cylinder  and  discharging  the  whole 
series  practically  instantaneously.  At  first  the  arresters  were  in¬ 
stalled  without  any  resistance,  and,  even  in  this  condition,  they 
gave  a  remarkable  improvement  in  operation  over  the  arresters 
of  older  type  having  distributed  series  resistance.  No  arrester 
in  any  sub-station  held  the  dynamic  arc,  and  the  arresters  at  the 
generating  station  held  the  dynamic  arc  only  three  times.  It  was 
due  to  this  experience  that  the  shunt  resistances  were  added. 
Laboratory  tests  have  shown  that  the  low-voltage,  moderate-cur¬ 
rent  discharges  go  through  the  series  gaps  and  resistance,  and  the 
large-current,  high-voltage  discharges  go  through  all  of  the  gaps. 
The  proper  adjustment  of  series  and  shunt  gaps  must  be  deter¬ 
mined  by  actual  service  tests. 

The  character  of  the  metal  used  has  much  to  do  with  the 
amount  of  dynamic  current  that  will  pass  through  the  arrester 
after  the  static  discharge.  Cylinders  of  uniform  size  were  con¬ 
structed  of  many  different  metals  and  alloys,  including  the  so- 
called  non-arcing  metal  now  on  the  market.  With  the  best  alloy 
a  reduction  of  10  per  cent  to  the  number  of  gaps  could  be  made 
compared  to  the  number  required  when  ordinary  brass  rods  were 
used  for  the  cylinders  with  the  same  dynamic  current.  This  new 
alloy  was  also  found  to  be  about  5  per  cent  better  than  non-arc¬ 
ing  metals  previously  used  in  arresters.  The  grounded  star  sys¬ 
tem  of  transformer  connection  presents  an  advantage  in  the  ar¬ 
rangement  of  gaps  as  the  arrester  can  be  designed  for  58  per 
cent  of  the  voltage  between  line  and  ground. 


JUNI  2,  1906.  ELECTRICAL  WORLD.  “o7 


Until  recently  the  common  idea  as  regards  the  effects  that  are  series  on  a  2,400-volt  circuit  it  is  possible  to  increase  the  e.m.f. 
taking  place  in  a  transmission  system  during  lightning  storms  wave  to  a  considerable  percentage  of  the  maximum  value  before 

has  been  that  a  high-potential  wave  has  come  from  the  outside  -the  line  current  begins  to  follow  the  spark. 

circuit,  usually  a  considerable  distance,  to  the  station  and  dis-  As  shown  in  oscillograms,  the  current  is  extinguished  before 
charged  to  ground  either  through  the  apparatus  or  through  the  the  e.m.f.  reaches  its  zero  value.  Since  the  current  at  this  point 

lightning  arresters,  and  that  by  the  interposition  of  a  reactive  is  extinguished  as  soon  as  established,  the  energy  lost  will  be  so 

coil  between  the  lightning  arresters  and  apparatus  the  lightning  slight  that  the  cylinders  will  be  able  to  conduct  the  heat  away 

discharge  has  been  repelled  to  ground  through  the  arrester.  Ac-  and  radiate  it  between  strokes. 

cording  to  recent  experience  this  idea  of  the  effects  in  a  system  If,  however,  the  synchronous  switch  is  carried  still  farther  back 
is  incomplete  and  primitive.  There  is  good  proof  to  support  the  on  the  e.m.f.  wave,  the  current  will  be  of  correspondingly  greater 
view  that  considerable  effect  is  exerted  by  the  electrostatic  ca-  intensity  and  duration.  The  maximum  expenditure  of  energy 

pacity  of  the  entire  transmission  system — not  only  from  lines  will  take  place  when  the  point  on  the  rising  part  of  the  e.m.f. 

to  ground,  but  also  from  line  to  line,  as  shown  by  the  discharges  wave  is  reached  where  the  spark  just  causes  an  arc.  The  current 

through  multiplex  arresters  from  line  to  line  without  any  dis-  then  is  on  the  longest  time  possible  in  the  half  wave.  Any  point 

charge  to  earth.  At  all  times  during  the  operation  of  a  system  lower  on  the  e.m.f.  wave  allows  a  spark  to  pass  without  an  arc 

there  is  a  condenser  effect,  and  the  line  voltages  resulting  there-  following.  These  tests  indicate  why  some  arresters  have  been 

from  are  apt  to  be  greatly  above  the  voltage  of  the  generator.  satisfactory  for  long  periods  and  yet  they  finally  burn  up.  It 

The  lightning  disturbance  charges  up  the  system  electrostatically  is  a  case  of  the  law  of  chance. 

and  the  excessive  aggregate  voltage  causes  a  discharge  to  pass.  There  is  another  piece  of  apparatus  that  is  desirable  to  have, 
This  discharge  may  occur  on  the  lines  outside  a  station — from  viz. ;  an  oscillograph,  to  indicate  whether  the  arc  is  extinguished 

line  to  line  over  cross  arms — for  example,  making  a  short-circuit  at  the  end  of  the  first  half  cycle  or  not.  Since  taking  an  oscillo- 

and  causing  a  surge  of  dynamic  current  which  in  turn  breaks  gram  for  each  stroke  occupies  a  considerable  time  and  involves 

down  apparatus  at  the  station ;  so  that,  although  there  would  ap-  an  expense,  a  substitute  can  be  made  of  some  form  of  apparatus 

pear  to  be  only  a  remote  connection  between  the  high  voltage  utilizing  the  difference  in  the  electrochemical  effect  of  a  direct 

manifestation  in  the  apparatus  and  the  short-circuit  on  the  line,  current  and  an  alternating  current.  If  the  ballistic  wattmeter 

one  is  really  a  consequence  of  the  other;  or  the  discharge  may  deflection  has  once  been  noted  when  the  duration  of  current  was 

take  place  from  line  to  ground,  thereby  setting  up  high  static  known  to  be  only  a  half  cycle,  neither  of  the  devices  above  are 

stresses  between  line  and  line  in  the  station,  or  anywhere  else  really  necessary  to  show  whether  the  current  carries  over  more 

in  the  system,  and  giving  rise  to  high-voltage  oscillations.  than  a  half  cycle. 

From  the  above  considerations  it  is  apparent  that  an  arrester  Another  factor  affecting  the  arc-extinguishing  quality  is  the 
must  be  able  to  take  disturbances  of  both  high  and  low  frequency  frequency  of  stroke.  Two  rapidly  succeeding  strokes  will  do 
and  of  considerable  current  capacity  as  well.  It  is  believed  that  more  damage  and  constitute  a  greater  risk  of  permanently  estab- 

the  shunt  resistance  type  of  arrester  is  an  advance  in  the  art,  in-  lishing  an  arc  than  a  dozen  or  more  strokes  at  intervals  of  several 

asmuch  as  it  affords  effective  protection  against  the  disturbances  seconds.  The  required  severity  of  the  test  is  a  matter  of  judg- 
of  widely  varying  character.  ment.  It  would  seem  to  be  sufficiently  severe  to  demand  that 

The  paper  by  Prof.  E.  E.  F.  Creighton  treated  of  the  methods  the  multigap  arrester  extinguish  a  double-stroke  at  least  once 
of  testing  arresters  and  dielectrics,  including  direct-current  po-  without  excessive  damage  to  the  arrester,  and  that  the  arrester 

tential  test  by  alternating  potential  obtained  from  a  generator,  should  have  an  endurance  of  perhaps  a  thousand  strokes  taken 

disruptive  stroke  test,  inductorium  test,  half  wave  test  and  arc-  with  such  an  interval  between  strokes  as  to  allow  the  cylinders 

extinguishing  quality  test.  In  discussing  the  arc-extinguishing  to  radiate  the  heat  energy  from  the  arc. 

quality  test  the  author  stated  that  any  one  can  design  an  arrester _ 

that  will  in  general  protect  against  lightning  stroke.  The  diffi¬ 
culty  lies  in  combining  the  protective  quality  with  that  of  the  Magnetic  Properties  of  Electrolytic  Iron, 
quiet  suppression  of  the  arc  which  usually  follows  a  lightning  _ 

stroke  over  an  arrester.  In  either  case  the  transmission  system  A  preliminary  report  on  an  investigation  to  establish  the  rela- 
is  usually  shut  down.  The  usual  method  of  suppressing  the  dy-  tion  between  coercive  force,  permeability  hysteresis  constants, 

namic  arc  is  by  means  of  a  number  of  series  gaps  between  brass  etc.,  of  electrolytic  iron  as  affected  by  heat  treatment  was  made 

cylinders.  In  the  light  of  recent  work  the  name  non-arcing  metal  by  Dr.  Chas.  F.  Burgess  and  Mr.  A.  H.  Taylor,  at  the  Milwaukee 

applied  to  the  brass  is  inappropriate.  Dr.  C.  P.  Steinmetz  has  convention  of  the  American  Institute  of  Electrical  Engineers, 

pointed  out  that  it  is  a  rectifying  effect.  The  rectifying  power  Although  the  values  of  B  in  curve  i  of  the  accompanying  illus- 

depends  upon  the  difficulty  met  in  reversing  the  arc  stream.  Once  tration  are  probably  several  per  cent  too  low,  on  account  of  mag- 

established  in  either  direction  the  current  flows  without  any  ap-  netic  viscosity,  the  curve  shows  several  rather  remarkable  prop- 

preciable  difficulty.  The  three  principal  materials  in  the  order  of  erties.  The  iron  is  evidently  very  hard ;  the  coercive  force  is  18 

their  rectifying  power,  are  zinc,  magnetite  and  mercury.  Zinc,  dynes  and  the  retentivity  10, coo.  It  seems  that  the  field  of  210 

however,  is  not  the  best  material  to  use  in  an  arrester.  This  dynes  does  not  saturate  the  iron,  although  it  carries  the  induc- 
is  due  principally  to  its  low-melting  temperature.  In  a  lightning  tion  to  the  high  value  of  21.250.  At  the  same  time  there  is  rela- 
arrester  the  rectifying  quality  is  obliterated  by  the  splashing  of  tively  little  area  added  to  the  hysteresis  loop  by  running  the  field 
the  molten  metal  across  the  air-gap.  There  is  a  very  definite  so  high.  The  test  ring  was  heated  for  several  hours  at  a  tern- 

amount  of  energy  that  can  be  expended  in  each  gap  during  a  perature  of  200°  C.,  and  magnetic  tests  again  made.  These  gave 

half  cycle  of  the  generator  before  the  metal  will  splash  across  a  curve  almost  identical  with  the  first. 

the  gap  and  short-circuit  the  cylinders.  This  energy  is  easily  The  ring  was  then  unwound,  embedded  in  magnesium  oxide, 
measured  with  a  ballistic  wattmeter.  and  heated  for  eight  hours  at  about  1,200°  C.  In  this  process 

In  testing  arc-extinguishing  quality  the  first  requisite  is  suffi-  a  small  portion  was  corroded  on  one  side,  necessitating  the  turn- 
cient  power  to  sustain  an  arc  over  the  simple  multigaps  used.  ing  down  of  the  ring,  and  hence  a  different  choice  of  windings. 

The  second  is  a  ballistic  wattmeter  to  measure  the  energy  lost  The  ring  was  found  to  be  much  softer  than  at  first,  and  on  being 

per  stroke.  The  third  requisite  is  a  suitable  set  of  resistances  tested  with  the  step-by-step  method,  gave  values  for  the  magnetic 
to  use  in  parallel  or  series  with  the  multigaps.  The  fourth  requi-  induction  17  per  cent  lower  than  those  obtained  by  the  method  of 
site  is  a  synchronous  switcli.  This  synchronous  swdtch  consists  reversals.  This  difference  was  traced  to  magnetic  viscosity,  and 
of  a  rotating  insulating  arm  carrying  a  conductor  which  sets  off  a  modified  ballistic  method  was  devised  to  eliminate  the  error, 

the  static  spark  at  any  desired  point  of  the  e.m.f.  wave.  This  arm  The  dotted  curve  was  obtained  by  this  method,  and  a  compari- 

is  carried  by  either  the  generator  shaft  or  an  auxiliary’  syn-  son  with  the  large  curve  shows  that  a  tremendous  change  had 

chronous  motor.  By  this  means  the  discharge  which  follows  the  taken  place  with  the  heating  at  1.200°  C.  The  iron  is  now  in, 

static  spark  has  been  studied.  Starting  with  the  zero  value  of  the  condition  of  a  rather  soft  steel,  with  a  coercive  force  of  about 

the  e.m.f.  no  current  follows  the  spark.  With  twelve  gaps  in  2.5  dy’nes,  a  retentivity  of  12,500  and  a  large  amount  of  mag- 
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iictic  viscosity  in  tlie  steep  parts  of  the  curve.  A  second  heating 
of  the  ring  to  over  1,200°  C  produced  no  appreciable  change  in 
the  magnetic  properties. 

Another  ring  was  prepared  of  electrolytic  iron  deposited  from 
a  solution  maintained  more  nearly  neutral  than  in  the  former 
case,  the  deposit  being  somewhat  less  hard  and  brittle  and  the 
fracture  showing  a  finer  crystalline  structure.  Magnetic  viscosity 


is  usually  found  in  rather  soft  steels,  of  low  coercive  force,  or 
even  in  many  samples  of  soft  iron.  It  was  therefore  a  matter 
of  surprise  to  find  that  the  step-by-step  method  gave  values  of 
the  maximum  induction  for  this  ring  6  per  cent  lower  than  those 
obtained  by  the  method  of  reversals,  and  by  the  modified  ballistic 
method.  This  indicates  a  considerable  amount  of  magpietic 
viscosity. 


Dr.  Clayton  H.  Sharp. 


Clayton  Halsey  Sharp  was  born  December  5,  1869,  at  Seneca 
Falls,  N.  Y.,  where  his  primary  education  was  received  in  the 
Mynderse  Academy.  In  1890  he  was  graduated  from  Hamilton 
College  with  the  degree  of  A.B.,  during  his  course  having  taken 
special  observatory  work  in  astronomy.  From  1890  to  1892  he 
was  teacher  of  sciences  in  the  Lyons  Union  School,  of  Lyons, 
N.  Y.  In  1892  he  entered  Cornell  University  as  a  graduate 
student,  and  was  graduated  in  1895  with  the  degree  of  Ph.D., 
the  subject  of  his  graduating  thesis  being  “A  Bolometric  Study 
of  Light  Standards.” 

Dr.  Sharp  was  engaged  for  some  years  in  research  work  and 
in  work  of  instruction  in  physics  and  applied  electricity  at  Cor¬ 
nell.  His  work  related  chiefly  to  questions  of  photometry,  im¬ 
proved  standards  of  light,  the  combustion  of  mixed  gases,  etc., 
some  of  the  results  of  which  were  communicated  to  the  Trans¬ 
actions  of  the  American  Institute  of  Electrical  Engineers  in  a 
“Note  on  an  Acetylene  in  Oxygen  Flame,”  in  1902.  An  interval 
of  fourteen  months  in  1899-1900  he  spent  in  European  travel 
and  in  research  work  in  the  Physical  Institute  of  the  University 
of  Leipzig.  This  consisted  chiefly  in  a  study  of  the  optical  prop¬ 
erties  of  films  containing  colloidal  solution  of  silver  (Lippmann’s 


photographic  film)  and  of  methods  of  measuring  the  thickness 
of  such  films  by  optical  means. 

In  1901  Dr.  Sharp  resigned  his  position  at  Cornell  to  become 
test  officer  of  the  Electrical  Testing  Laboratories  in  New  York, 
then  known  as  the  Lamp  Testing  Bureau.  Since  the  time  that 
he  has  been  in  charge  of  the  technical  affairs  of  that  company 
it  has  expanded  its  activities  from  the  narrower  field  of  testing 
incandescent  lamps  to  the  broad  field  of  electrical  and  photo- 
metrical  testing  of  all  kinds,  its  laboratory  being  now  one  of  the 
best  equipped  electrical  laboratories  in  the  world.  In  1903  he 
made  a  tour  of  inspection  of  European  laboratories  and  elec- 
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trical  instrument  factories,  in  connection  with  the  work  of  lab¬ 
oratory  equipment  and  of  development  of  methods  of  testing 
for  the  New  York  Laboratory. 

Dr.  Sharp  has  been  called  in  on  various  consulting  and  expert 
work  and  is  the  author  of  numerous  papers  on  electrical,  pho- 
tometrical  and  other  physical  measurements,  laboratory  equip¬ 
ment  and  practice,  etc.,  contributed  to  the  Transactions  of 
various  societies  and  associations  and  to  the  technical  and 
scientific  press.  He  is  member  of  the  Phi  Beta  Kappa  and 
Sigma  Xi  honorary  societies ;  associate  member  of  the  American 
Institute  of  Electrical  Engineers;  fellow  of  the  American  Asso¬ 
ciation  for  the  Advancement  of  Science ;  member  of  the  Ameri¬ 
can  Physical  Society,  the  Societe  Internationale  des  filectriciens, 
and  member  and  vice-president  of  the  Illuminating  Engineering 
Society. 


CURRENT  NEWS  AND  NOTES. 


ILLUMINATING  ENGINEERING  SOCIETY.— The  New 
England  section  of  the  Illuminating  Engineering  Society  held  its 
fourth  regular  meeting  on  May  22.  The  subject  for  the  evening 
was  “Street  Lighting,”  and  the  following  papers  were  presented : 
“A  Method  of  Street  Lighting  by  Incandescent  Lamps”  and 
“Lighting  of  Streets  by  the  Incandescent  Mantle  Burner  System.” 
A  general  discussion  followed  the  reading  of  the  papers,  and 
was  taken  part  in  by  a  large  number  of  »hose  present.  Mr. 
Cowles,  of  the  Boston  Edison  Company,  stated  that  he  was  espe¬ 
cially  interested  in  the  subject,  as  his  company  was  at  present 
operating  about  6,000  series  incandescent  lamps  for  street  light¬ 
ing.  He  also  discussed  the  relative  advantages  of  25  to  32-cp 
units  for  general  use.  Mr.  Sargent,  of  Haverhill,  advocated  a 
higher  candle-power  and  thought  that  40  cp  was  better  adapted 
for  ordinary  service.  The  question  of  reflectors  and  the  lesthetic 
side  of  street  lighting  was  taken  up  by  Mr.  Barnes,  of  Providence, 
and  others,  and  the  need  for  a  more  efficient  and  better  appearing 
street  reflector  was  generally  admitted.  The  color  of  incan¬ 
descent  and  Welsbach  lamps  and  its  effect  on  general  illumina¬ 
tion  w'as  also  discussed.  The  society  will  hold  its'  next  regular 
meeting  on  June  26. 
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THE  A.  I.  E.  E.  METRIC  F07'£.— The  final  returns  of  the 
vote  by  the  membership  of  the  American  Institute  of  Electrical 
Engineers  on  the  metric  system,  show  1,654  votes  in  favor  of  the 
adoption  of  the  system  and  only  186  votes  in  the  negative. 


CODE  ELECTRICAL  FITTINGS.— Tht  Underwriters’  Na¬ 
tional  Electric  Association  has  issued  a  supplement  to  the  Na¬ 
tional  Electrical  Code,  containing  the  changes  and  additions 
adopted  at  the  annual  meeting  last  December,  as  already  noted 
in  abstract  in  these  pages. 


ILLUMINATING  ENGINEERING  SOCIETY.— Thxs  society 
will  hold  a  meeting  at  the  Edison  Auditorium,  New  York  City, 
on  Friday,  June  8.  at  8.15  p.m.,  when  Dr.  Louis  Bell  will  read  a 
paper  on  “Some  Physiological  Effects  in  Illumination  and  Pho¬ 
tometry.”  This  is  an  interesting  subject  to  which  Dr.  Bell  has 
given  special  attention,  and  his  discussion  of  it  will  doubtless 
attract  a  large  audience,  including  some  of  the  delegates  from 
.Atlantic  City. 


THE  ELECTRIFIED  ERIE.— The  directors  of  the  Erie  Rail- 
rt»ad  have  authorized  the  immediate  electrification  of  that  portion 
of  the  line  between  Rochester  and  Mount  Morris,  N.  Y.,  a  dis¬ 
tance  of  35  miles.  It  is  probable,  before  this  work  is  completed, 
tliat  a  connection  of  eight  miles  will  be  built  to  Conesus  Lake. 
'I'his  will  be  the  initial  installation,  which  will  be  gradually  ex¬ 
tended  until  the  entire  Rochester  division  will  be  so  equipped. 
The  power  will  be  obtained  from  one  of  the  companies  now 
operating  at  Niagara  Falls.  It  is  proposed  to  use  the  latest  de¬ 
sign  of  standard  suburban  coaches,  which  will  hold  65  persons 
and  will  have  200-hp  motors.  An  hourly  service  will  be  main¬ 
tained  between  Mount  Morris  and  Rochester. 


SVFMARINE  SIGN.ILS. — The  United  States  Government 
has  issued  a  notice  to  shipmasters  navigating  the  coasts  of  Mas- 
.sachusetts.  New  York  and  New  Jersey  that,  beginning  June  i, 
and  operating  continuously,  day  and  night,  excepting  in  case  of 
accident,  until  noon  on  August  i,  a  submarine  bell  will  be  sounded 
from  five  lightships.  They  will  be  attached  to  the  Boston  light¬ 
ship  and  those  at  Pollock  Rip  Shoals,  Nantucket  Shoals,  Fire 
Island  and  Sandy  Hook.  Masters  of  craft  fitted  with  apparatus 
for  hearing  submarine  signals,  or  those  in  charge  of  vessels  not 
so  fitted,  are  asked  to  note  carefully  while  approaching  any  of 
these  lightships  the  distance  and  direction  in  which  the  signal 
is  first  heard,  and  how  far  it  is  carried  after  passing  the  vessel. 
They  are  also  asked  to  note  the  direction  and  force  of  the  wind, 
the  condition  of  the  sea,  or  any  other  fact  that  may,  in  their  judg¬ 
ment.  assist  in  determining  the  value  of  the  signal  as  an  aid  to 
navigation.  Postal  cards  will  be  furnished  on  application  to  the 
Lighthouse  Inspectors  at  Boston  or  Tompkinsville,  S.  L,  for  the 
convenience  of  those  making  the  reports.  The  cards  have  printed 
on  them  a  series  of  questions,  with  spaces  for  the  answers.  This 
should  afford  a  good  test  as  to  the  efficacy  of  the  apparatus. 


MUNICIPAL  NIAGARA  POWER. — U.  S.  Consul  Seyfert, 
of  .Stratford,  makes  a  digest  of  the  -findings  of  the  commission 
appointed  by  seven  Canadian  municipalities  to  estimate  on  the 
cost  of  developing  30,000  to  100,000  horse-power  at  Niagara 
h'alls  for  transmission  to  various  cities  in  the  Dominion.  The 
pow'er  plant  and  electrical  transmission  to  the  seven  cities  is  esti¬ 
mated  at  $6,684,629  for  30,000  hp,  $9,354,611  for  60,000  hp,  or 
$11,909,100  for  100,000  hp.  Additional  cost  would  be  involved  in 
delivering  power  to  other  cities.  The  annual  cost  of  maintenance 
is  estimated  at  $859,610,  $1,138,551,  and  $1,413,634,  respectively, 
This  includes  interest  at  454  per  cent  and  sinking  fund  for  pay. 
ment  of  entire  plant  in  forty  years.  The  cost  of  electricity  at 
Toronto  for  twenty-four  hour  service  would  be  $14.60  per  hp 
per  year  if  100,000  hp  were  developed,  $15.73  >1  60,000  were  de. 
veloped,  and  $21.97  if  only  30,000  were  provided  for.  The  rates 
at  more  distant  cities  would  be  higher,  reaching  $34.48  at  Wood- 
stock  on  the  30,000-hp  development.  It  is  figured  that  if  ii 
other  cities  join  the  7  taking  the  initiative,  the  full  |00,000-hp 
plant  could  be  used. 
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GROSSCUP  ON  CORPORATIONS.— JnAgt  Peter  S.  Gross- 
cup,  of  the  United  States  Circuit  Court  of  Appeals,  who  re¬ 
cently  put  forth  a  plan  for  dealing  with  the  problem  of  corpor¬ 
ate  encroachment  by  compelling  corporations  to  incorporate  un¬ 
der  the  Federal  Government,  simplify  their  financiering,  and  ad¬ 
mit  to  a  share  in  their  management  the  many  instead  of  the  few, 
has  an  article  in  the  June  number  of  the  American  Illustrated 
Magasine  on  the  subject.  Judge  Grosscup  is  against  Govern¬ 
ment  ownership  except  in  the  case  of  some  municipalities  and 
their  public  utilities.  He  declares  that  the  remedy  for  the  trust 
problem  lies  rather  in  public  control  through  individual  owner¬ 
ship,  and  in  this  article,  which  he  calls  “The  Rebirth  of  the  Cor¬ 
poration,”  he  endeavors  to  show  how  with  a  foundation  of  na^ 
tional  incorporation  the  problem  would  begin  to  solve  itself.  “The 
corporation,”  he  says,  “is  no  sin  in  itself.  Ownership  incorporated 
is  no  sin  in  itself.  The  corporation  as  the  legal  method  of  wield¬ 
ing  large  masses  of  individual  resources  to  a  common  end  has 
been  one  of  the  most  helpful  agencies  of  modern  life.  But  the 
corporation  left  to  do  as  it  pleases — emancipated  from  all  care  as 
to  its  character  and  birth  and  all  watchfulness  of  its  conduct  after¬ 
ward — is  the  cause  of  the  great  sin  that  has  grown  up  within 
the  vast  property  domain  covered  by  corporate  ownership.” 


SPOKANE  WATER  POWERS. — In  some  recent  special  cor- 
resp<indence  Mr.  Frank  E.  Carpenter  says  of  the  water  powers  of 
Spokane:  “The  city  lies  in  a  valley  on  both  sides  of  the  rushing 
Spokane.  This  river  here  plows  its  way  through  a  mighty  gorge, 
over  fall  after  fall,  having  a  descent  of  132  ft.  in  a  quarter  of  a  mile. 
I  he  river,  in  fact,  does  the  greater  part  of  the  work  of  the  citj'. 
riie  falls  have  a  minimuni  capacity  of  32,000  hp,  and  of  this  15,000 
has  already  been  developed.  The  river  lights  the  city,  turns  its 
mills  and  factories,  operates  its  street  railways  and  travels  over  too 
miles  of  wire  to  the  Coeur  d’Alene  mines,  and  carries  there  the 
electricity  by  ^hich  they  produce  about  one-fifth  of  all  the  lead 
of  the  world.  The  energy  of  the  Spokane  River  is  enormous. 
In  addition  to  the  32,000  hp  which  lies  in  the  heart  of  Spokane, 
there  are  several  million  available  hp  in  the  river  above  and  be¬ 
low  the  city.  The  Spokane  has  a  big  volume  and  it  flows  for  a 
distance  of  90  miles  above  and  below  here,  through  a  gorge  of 
such  a  nature,  that  factories  can  be  built  all  along  it.  In  this 
90  miles  the  river  falls  1,200  ft.,  or  more  than  twice  the  height 
of  the  Washington  monument;  and  the  fall  is  such  that  it  is 
estimated  a  horse-power  greater  than  that  of  Niagara  can  be 
generated  from  it.  The  power  is  so  situated,  that  turbines  can 
be  put  in  every  three  or  four  miles  along  the  whole  90-mile 
gorge  and  each  set  of  turbines  will  have  a  fall  of  40  ft.” 

ENGLISH  MUNICIPAL  CONDITIONS.— Mr.  Frank  Jay 
Gould  in  a  recent  interview  on  his  trip  to  England,  where  he 
looked  into  the  question  of  municipal  ownership,  said :  “In  Great 
Britain  this  policy  of  municipal  ownership  has  been  so  much  en¬ 
couraged  that  it  has  become  a  menace  to  the  commercial  enter¬ 
prise  of  the  nation.  In  the  last  ten  years  the  national  debt  of 
Great  Britain  has  doubled,  but  the  municipal  debt  has  been 
quadrupled.  Over  half  of  this  increase  in  municipal  dqbt  has 
been  expended  on  what  are  called  ‘reproductive  undertakings,’ 
such  as  tramways,  electric  plants,  gas  works,  and  slaughter 
houses.  It  would  seem  fair  to  assume  that  this  large  amount 
invested  in  enterprises  which,  we  are  told,  bring  revenue  to  the 
municipalities,  would  have  an  effect  in  reducing  the  rates  of 
taxation,  but  this  is  not  the  case,  as  taxes  have  more  than 
doubled.  Probably  between  50  and  60  per  cent,  of  the  com¬ 
munity  pay  taxes  directly ;  the  balance,  the  laboring  classes,  who 
live  in  tenements  or  rent  rooms  in  houses,  pay  taxes  indirectly. 
The  Socialist  politician  would  lose  much  weight  in  his  argument 
for  municipal  ownership  if  the  laboring  classes  could  be  made 
to  realize  what  a  large  proportion  of  their  rents  are  taxes — that 
is,  any  increase  in  taxation  effects  a  corresponding  increase  in 
the  rents  this  laboring  class  must  pay.  One  effect  of  municipal 
ownership  in  England  has  been  that  it  is  now  impossible  to  get 
the  same  class  of  men  in  the  City  Councils  as  formerly,  this  ex¬ 
pression  of  municipal  enterprise  makes  it  necessary  to  meet  often- 
er  and  give  much  more  time  to  city  affairs,  which  they  are  un¬ 
able  to  do,  having  their  own  business  to  attend  to,  ^nd  another 
and  undesiral)le  elass  filling;  their  places.” 
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CLOSING  MUNICIPAL  PLANT. — The  municipal  gas  plant 
at  Hamilton,  O.,  has  been  closed,  as  a  source  of  loss  to  the 
city. 


THE  NAVAL  BUDGET. — The  naval  appropriation  bill  to  be 
reported  this  week  includes  $65,000  for  the  extension  of  the  wire¬ 
less  telegraph  system  on  the  Pacific  Coast. 


TELEPHONE  REGULATION.— bill  placing  the  tele¬ 
phone  and  telegraph  companies  under  the  supervision  of  the  Mas¬ 
sachusetts  highway  commission  was  enacted  in  both  the  Senate 
and  the  House  of  that  State  last  week,  and  sent  to  the  Governor 
for  his  approval. 


FRANCHISES  IN  DENVER.— The  complete  returns  of  the 
recent  municipal  election  at  Denver,  Colo.,  show  that  the  Muni¬ 
cipal  Ownership  city  ticket  was  defeated.  The  Denver  City 
Tramway  and  the  Denver  Gas  &  Electric  Company  twenty-year 
franchises  were  carried.  The  Denver  Municipal  Traction,  Den¬ 
ver  Terminal  Railway  and  Union  Pacific  Railroad  franchises  were 
defeated. 


TELEPHONY  IN  CHICAGO.— The  Manufacturers’  Tele¬ 
phone  Company  has  applied  for  a  charter  through  a  committee 
of  the  Illinois  Manufacturers’  Association.  Since  igoi  the  Man¬ 
ufacturers’  Association  has  been  carrying  on  a  contest  in  the 
courts  against  the  Chicago  Telephone  Company  for  reduced  rates 
and  improved  service.  It  is  proposed  that  the  city  shall  be  rep¬ 
resented  in  the  management  of  the  new  company  and  that  the 
prices  to  be  charged  for  telephone  service  shall  be  fixed  upon 
consultation  and  co-operation  with  city  officials.  The  city  also 
is  to  participate  in  the  profits. 


LIGHTING  IN  NICARAGUA.— V\ce-Cox\su\  A.  O.  Wallace, 
of  Managua,  reports  that  the  city  of  Leon,  Nicaragua,  has  given 
an  electric  light  and  power  contract  to  Rene  John  La  Villebouvre, 
an  American  residing  at  Managua.  The  city  takes  100  arc  lights 
of  1,200  cp  each,  and  absolves  the  contractor  from  all  taxes,  gives 
him  the  free  use  of  any  municipal  lands  and  all  the  building  ma¬ 
terial  for  construction ;  also  guarantees  free  of  duty  the  impor¬ 
tation  of  all  needed  machinery  and  tools  for  thirty  years — the  life 
of  the  contract.  The  plant  is  to  be  installed  within  eighteen 
months,  and  to  be  sold  to  the  highest  bidder  at  the  end  of  the 
thirty-years’  term. 


ELECTRICITY  IN  COLOMBIA.— United  States  Consul  F. 
P.  Demers,  of  Barranquilla,  notes  a  Colombian  concession  given 
Francisco  E.  Baena,  president  of  the  Barranquilla  tramway,  pro¬ 
longing  for  thirty-nine  years  a  previous  ^concession.  It  includes 
the  obligation  to  put  into  service  modern  cars,  substitute  electric 
traction  and  to  extend  the  lines.  Barranquilla  has  about  50,000 
inhabitants.  Soledad  and  Sabanalarga  are  respectively  6  and  36 
miles  distant.  The  company  has  also  been  granted  an  electric 
light  franchise.  The  concession  is  of  interest,  it  being  the  in¬ 
tention  of  Mr.  Baena  to  develop  the  enterprise  with  American 
capital  and  equip  the  whole  service  with  American  machinery. 


WATER  POWER  IN  JAPAN.— United  States  Consul  Hunter 
Sharp,  of  Kobe,  writes  that  water  power  in  Japan  has  hitherto 
been  little  developed.  However,  a  notable  development  in  the 
Kobe  district  for  the  generation  of  electricity  appears  to  be  at 
hand.  Since  the  Russo-Japanese  war  'the  great  increase  in  the 
cost  of  coal,  more  than  60  per  cent,  has  caused  various  companies 
using  steam  to  seek  a  more  economical  motive  power,  and  with 
this  object  in  view  a  number  of  undertakings  are  now  in  course 
of  formation,  the  promoters  being  among  the  most  prominent 
and  influential  business  men  in  Japan.  The  most  prominent  of 
the  proposed  companies  is  the  Ujikawa  Electric  Power  Company, 
with  a  capital  of  $10,000,000  and  a  development  of  40,000  hp. 
This  company  will  furnish  the  city  of  Kyoto  and  vicinity  with 
electric  motor  power.  Among  otberj  is  one  for  sufficing  Nagoya, 


where  the  power  will  be  used  by  the  Miye  Cotton  Spinning  Com¬ 
pany,  Nagoya  EUectric  Light  Company,  Nagoya  Electric  Tramway 
Company  and  the  Atsuta  Arsenal.  It  is  also  the  intention  of  the 
Hanshin  Electric  Railway  Company,  of  Osaka,  which  connects 
that  city  with  Kobe,  to  use  water  power  for  generating  the  elec¬ 
trical  energy  required  by  its  lines. 


LIGHTING  DATA. — The  National  Electric  Light  Associa¬ 
tion  has  issued  to  its  members  new  editions  of  the  bulletins  deal¬ 
ing  with  rates  for  city  lighting  and  for  comrnercial  lighting  and 
power.  These  are  extremely  useful  publications  and  in  their 
latest  form  are  greatly  extended.  The  book  on  commercial  rates 
now  reaches  a  size  of  127  quarto  pages  and  is  replete  with  infor¬ 
mation,  although  in  compiling  the  data  it  has  frequently  been 
found  necessary  to  condense  considerably,  more  particularly  where 
the  discounts  are  on  a  long  sliding  scale.  In  such  cases  the  com¬ 
plete  scale  is  on  file  at  the  office  of  the  association  for  the  use 
of  members.  Revised  editions  are  hereafter  to  be  issued  yearly. 


POWER  FOR  CALCUTTA. — It  is  reported  from  British  India 
that  a  scheme  is  being  developed  for  the  supply  of  electric*  power 
to  the  mills  and  factories  along  the  Hooghly,  the  area  serv’ed 
extending  25  miles  to  the  northward  of  the  town  of  Hooghly 
and  17  miles  southward  to  Budge  Budge,  a  total  distance  of  42 
miles,  embracing  practically  the  whole  of  the  works  of  the  Cal¬ 
cutta  district,  which  at  present  use  over  100,000  hp.  Besides 
power  for  industrial  enterprises,  electricity  will  be  supplied  in 
bulk  to  distributors  and  for  electric  traction  and  for  lighting 
the  premises  of  those  using  the  power  supply.  It  is  not  proposed 
to  sell  energy  within  the  limits  of  Calcutta  and  Howrah,  which 
are  covered  by  the  Calcutta  Electric  Supply  Corporation ;  but 
trunk  mains  will  be  laid  through  these  areas.  The  draft  license 
asks  for  the  adoption  of  two  systems  of  supply — a  two  or  three- 
wire  direct-current  supply  at  a  pressure  not  exceeding  600  volts 
between  the  outer  wires,  and  a  single-phase  or  polyphase  alter¬ 
nating-current  supply  at  a  pressure  not  exceeding  10,000  volts. 
The  capital  of  the  company  which  it  is  proposed  to  form  has 
been  provisionally  fixed  at  $1,500,000,  and  will  be  issued  in  Lon¬ 
don  ;  but  the  prospectus  is  not  likely  to  be  ready  for  some  months 
at  least. 


WIRELESS  IN  SAN  FRANCI.SCO.—\n  noting  the  San 
Francisco  disaster,  we  referred  recently  to  the  general  lack  of 
any  resort  to  the  wireless  telegraph  system.  Mr.  L.  M.  Wright, 
first-class  electrician  on  board  the  man  of  war  “Chicago,”  sends 
us  the  subjoined  interesting  data :  “In  reviewing  the  published 
accounts  of  the  San  Francisco  disaster  in  the  April  28  number  of 
the  Electrical  World,  I  take  notice  with  pleasure  the  ‘hearty 
word  of  praise’  given  to  telegraph  operators,  but  not  knowing 
whether  or  no  this  includes  the  wireless  telegraph  operators  I 
will  take  this  opportunity  to  let  the  readers  know  the  part  the 
U.  S.  S.  Chicago  and  operators  played  in  alleviating  the 
grave  situation:  At  8.05  a.  m.,  April  18,  when  about  twenty-five 
miles  from  San  Diego,  Cal.,  we  received  word  from  the  De 
Forest  wireless  station  at  that  place  that  an  “Earthquake  had 
about  demolished  San  Francisco  and  fires  breaking  out,”  fol¬ 
lowed  by  another  message  confirming  the  report.  These  facts 
were  given  to  the  officers,  and  shortly  we  were  proceeding  to 
the  scene  with  all  possible  haste.  We  were  in  constant  touch 
with  shore  by  wireless  during  this  entire  trip  and  kept  bulle¬ 
tins  posted  of  existing  conditions  in  San  Francisco.  Long  be¬ 
fore  our  arrival  every  preparation  was  made  for  landing  par¬ 
ties.  On  account  of  the  chaotic  condition  that  existed,  the  wire¬ 
less  seemed  the  only  system  whose  wires  were  not  down.  The 
military  and  municipal  authorities,  and  the  general  public  realiz¬ 
ing  this,  we  were  flooded  with  messages  many  of  which  were  of 
considerable  importance,  as  they  were  bulletins  keeping  the 
government  authorities  in  Washington,  D.  C.,  informed  as  to 
the  situation.  This  busy  time  lasted  about  two  weeks,  during 
which  time  the  Chicago  alone  sent  and  received  over  1,000 
messages,  while  the  other  stations  at  Mare  Island  Navy  Yard. 
Yebba  Buena  training  station  and  the  Farrallone  Island  were 
also  kept  very  busy." 


-J. 


West  Brighton,  Coney  Island,  from  the  Ocean. 


Electric  Lighting  at  Summer  Resorts  on  the 

Atlantic  Coast. 


The  extended  use  of  electricity  in  summer  resorts  presents 
so  many  possibilities  and  is  so  manifestly  advantageous 
to  large  central  stations  during  the  season  when  the  nor¬ 
mal  demands  on  electric  systems  are  lowest,  that  it  would  seem 
that  more  energy  might  be  devoted  by  electric  light  companies 
towards  creating  a  field  and  a  demand  for  their  surplus  capacity 
during  the  summer  months.  Whatever  efforts  have  been  made 
in  this  direction  have  brought  good  returns,  and  although  gov¬ 
erning  conditions  are  so  different  as  to  forbid  the  adoption  in 
toto  in  any  locality  of  methods  or  policies  that  have  made  for 
success  in  one  instance,  still  these  policies  sre  worthy  of  careful 
attention  and  study,  being  pregnant  with  suggestions  that  might 
be  of  service.  It  is  only  within  recent  years  that  electricity  has 
been  used  to  any  great  extent  in  summer  resorts,  and  even  now 
the  possibilities  that  lie  dormant  are  greater  than  one  would 
imagine. 

When,  ten  years  ago,  the  Brooklyn  Edison  Company  began  to 
further  the  use  of  electricity  on  Coney  Island  and  kept  promot- 


time  almost  every  railway  company  of  importance  either  operates 
an  amusement  park  of  its  own  or  runs  to  one  maintained  by  other 
interests.  All  of  these  undertakings  depend  for  their  success  on 
the  use  of  electricity  on  a  large  scale. 

Many  cities,  to  be  sure,  are  not  so  fortunate  as  to  have  such 
summer  resorts  as  Coney  Island  so  near  their  doors;  but  there 
are  many  re'sorts  within  transmitting  distance  of  most  large  cities 
which  would  furnish  an  outlet  for  the  surplus  energy  of  large 
central  stations.  While  it  is  the  purpose  of  the  present  article 
to  describe  the  lighting  of  some  of  the  best-known  resorts  along 
the  Atlantic  coast,  it  would  probably  not  be  amiss  to  point  out 
how  these  might  possibly  be  fed  with  energy  from  a  distant  sta¬ 
tion  with  profit.  At  Long  Branch  and  Asbury  Park,  for  instance, 
there  are  small  companies  doing  well  in  spite  of  uneconomical 
power  stations,  the  greater  part  of  whose  equipment  is  idle  most 
of  the  year.  Coal  costs  considerably  more  in  these  towns  than 
at  points  on  trunk  lines,  and  the  maximum  demand  in  summer 
is  such  that  a  fair-sized  station  favorably  situated  could  supply  it. 


FIG.  I. — west  twelfth  STREET  SUB-STATION,  CONEY  ISLAND. 


INTERIOR  OF  DREAMLAND  SUB-STATION 


ing  its  use  with  increased  zeal  each  successive  year  until  Coney 
Island  became  the  brightest  spot  in  the  world,  other  companies, 
being  quick  to  perceive  the  possibilities  open  to  them,  followed  in 
its  steps  and  diminutive  Coney  Islands  sprang  up  in  various  parts 
of  the  country.  The  amusement  park  idea  also  became  very 
popular  with  the  electric  railway  companies,  and  at  the  present 


with  energy  to  spare,  for  the  intervening  towns.  The  distance 
from  Jersey  City  to  Asbury  Park,  for  example,  is  about  40  miles. 
There  would  in  most  cases  be  little  doubt  but  that  from  a  plant 
of  good  design,  a  number  of  small  towns  could  be  lighted  with 
more  profit  than  with  a  small  steam  plant  in  each  town.  It  would 
probably  also  be  possible  to  do  electric  lighting  in  towns  too 
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small  to  support  an  independent  lighting  station.  The  business 
would  require  good  inanagement  to  make  it  pay,  but  large  com- 
panies  with  their  economical  plants  and  with  the  talent  at  their 
command  should  be  able  to  do  this  work  at  considerable  profit. 


Fir,.  3.— CONEY  island’s  once-famous  bowery. 

A  station  at  Camden  could  feed  Atlantic  City  and  all  the  inter¬ 
vening  towns  during  the  summer  with  energy,  the  same  equip¬ 
ment  being  used  to  supply  Philadelphia  during  the  other  months 
of  the  year.  Metropolitan  stations  may  find  more  profitable  out¬ 
lets  nearer  at  hand,  and  there  may  be  conditions  which  might 
render  the  transmission  of  energy  to  such  places  unadvisable; 
but  these  cases  are  cited  merely  as  possibilities,  the  diflFerence  in 
the  price  of  fuel  alone  making  them  attractive. 

CONEY  ISLAND. 

Ten  years  ago  there  was  practically  no  source  of  illumination 
on  Coney  Island  other  than  gas  and  kerosene  oil.  Early  in  1897 


completely  transformed.  It  began  to  grow  in  public  favor.  The 
little  beer  sheds,  flimsy  music  halls  and  museums  with  their 
“barkers”  soon  dwindled  away  in  the  glare  of  the  electric  light, 
and  the  brilliant  and  artistic  Coney  Island  of  to-day  is  the  result. 


•  • 
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FIG.  4. — SURF  AVENUE  DURING  THE  MARDI  GRAS. 

In  point  of  popularity  Coney  Island  probably  surpasses  every 
other  resort  in  the  w'orld.  Every  means  of  transportation  is 
taxed  to  the  uttermost  in  carrying  passengers.  From  dusk  until 
long  after  midnight  the  place  is  ablaze  with  light  and  surging 
crowds  move  from  one  attraction  to  the  next.  The  summer  sea¬ 
son  at  Coney  Island  begins  more  than  a  month  earlier  and  ex¬ 
tends  long  after  that  of  other  resorts  along  the  coast.  It  is 
a  matter  of  record  that  shortly  after  the  inauguration  of  a  re¬ 
liable  electric  service,  electric  lighting  became  an  important  and 
necessary  factor  in  the  development  of  the  gigantic  places  of 
amusement,  and  their  most  attractive  feature. 


HEART  ori 


LUNA  PARK 
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Fig.  5. — Entrance  to  Luna  Park  and  Towers  Near  the  Lagoon. 


the  Brooklyn  Edison  Company  extended  its  lines  to  Coney  Island, 
the  first  contract  being  made  on  March  31  of  that  year  for  75 
incandescent  lamps.  The  company  did  a  big  business  from  the 
.start  and  with  the  advent  of  the  electric  light  Coney  Island  was 


With  the  exception  of  a  few  small  isolated  plants  here  and 
there,  all  of  the  electricity  used  on  Coney  Island  is  supplied  from 
the  Bay  Ridge  station  of  the  Brooklyn  Edison  Company,  six 
miles  distant.  Twenty-five-cycle,  three-phase  current  at  a  poten- 
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fial  of  6,600  volts  is  transmitted  to  sub-stations  at  Coney  Island 
by  four  underground  three-phase  feeder  lines, -^wo  of  which  go 
direct  to  a  sub-station  in  Dreamland  and  two  to  the  Edison  sub¬ 
station  on  West  Twelfth  Street.  In  addition  there  are  also  two 
overhead  three-phase  transmission  lines  from  the  Bay  Ridge  sta¬ 
tion  to  West  Twelfth  Street.  The  Dreamland  sub-station  of 
the  Edison  company  contains  three  i,ooo-kw  rotaries  and  two 
loo-kw,  i2S-volt  rotaries  used  for  balancing  the  three-wire  sys¬ 
tem.  The  rotary  converters  in  the  West  Twelfth  Street  station 
have  an  aggregate  capacity  of  4,400  kw,  and  there  is  in  addition 
60-cycle  alternating-current  apparatus  having  a  capacity  of  400 
kw,  and  six  125-light  Brush  arc  machines  for  city  lighting  in 


Street  station  will  eventually  consist  of  eight  7,500-kw  turbo-gen¬ 
erators  and  one  5,500-kw  unit. 

Electricity  is  u.sed  for  all  sorts  of  purposes  at  Coney  Island ; 
but  the  major  portion  is  used  for  purely  decorative  lighting.  The 
Dreamland  station  supplies  Dreamland  exclusively,  while  Luna 
Park  and  all  the  other  attractions  are  supplied  from  the  West 
Tw'elfth  Street  station.  There  is  also  a  small  sub-station  main¬ 
tained  at  Brighton  Beach  for  supplying  “Pawnee  Bill’s”  show 
at  that  place.  The  capacity  of  this  latter  station  is  400  kw,  fed 
by  high-tension  feeders  from  the  West  Twelfth  Street  station  at 
West  Brighton. 

The  winter  load  at  Coney  Island  is  about  125  kw.  The  load 


f  Fig.  6. — Night  Views  of  Luna  Park,  Showing  Lavish  Use  of  Ei.ectricity. 

O'.Ulying  districts.  All  the  apparatus  in  the  sub-stations  is  capable  is  increased  on  Saturdays  and  Sundays  during  .April  and  from 
of  a  50  per  cent  overload  for  four  hours,  and  in  addition  there  is  May  i  to  the  middle  of  May,  when  the  large  attractions  open, 
a  “pilot”  circuit  connecting  the  Dreamland  sub-station  with  the  the  load  assumes  large  proportions.  Last  May  this  was  2,875 
station  on  West  Twelfth  Street.  This  circuit  feeds  pilot  lamps  on  the  West  Twelfth  Street  station  and  3,100  kw  on  the  Dream- 

for  emergency  lighting  in  Dreamland  in  case  of  mishap,  and  also  land  station.  The  maximum  load  comes  on  about  July  4,  when 

carries  the  early  day  load  in  the  latter  place.  The  Bay  Ridge  the  load  on  the  West  Twelfth  Street  station  reached  last  year 

station  is  tied  to  the  Gold  Street  station  of  the  Edison  Company,  3,625  kw,  and  that  at  Dreamland  3,500  kw.  This  was  for  purely 

the  latter  station  having  been  recently  entirely  overhauled.  All  decorative  lighting  on  the  three-wire  system  at  West  Brighton 
of  the  reciprocating  engines  have  been  taken  out  and  steam  tur-  and  does  not  include  the  electricity  consumed  in  the  outlying  dis- 
bines  installed  in  their  place.  There  is  at  present  installed  one  tricts.  The  day  load  at  Coney  Island  during  the  summer  is  about 
5,500-kw  unit  and  one  7,500-kw  unit.  The  equipment  in  the  Gold  500  kw'. 


niitiU  (  f  f  f  i  ^ 


MiUni 


VOL.  XLVII,  No.  22. 


It  is  curious  to  note  what  changes  have  been  brought  about  by  As  may  be  gathered  from  the  various  engravings,  the  buildings 
the  use  of  the  electric  light  in  Coney  Island  and  also  how  the  are  all  outlined  in  light  against  the  background  of  the  sky  after 
well-known  fact  that  people  will  travel  where  there  is  light  is  nightfall.  The  eaves,  ridges,  turrets,  spires,  domes,  etc.,  are  all 

outlined  by  8-cp  incandescent  lamps,  studded  usually  two  feet 
apart  where  this  Is  possible  and  much  closer  nearer  the  ground, 
so  that  the  outlines  are  perfect.  There  is  not  a  single  hiatus 
to  be  filled  by  the  imagination  nor  is  there  any  blinding  glare 
to  mar  the  effect  or  to  create  discomfort.  Electric  motors  are 
used  to  drive  all  moving  machinery.  A  new  attraction  to  be 
called  the  “White  Horse  Rapids”  will  utilize  700  hp  in  motors 
to  drive  the  centrifugal  pumps.  These  motors  will  be  fed  direct 
with  6,ooo-volt  current.  The  proprietors  had  already  purchased 
a  complete  steam  equipment  to  drive  these  pumps,  and  while 
this  was  yet  on  the  cars  the  Edison  company  made  an  arrange¬ 
ment  with  Messrs.  Thompson  and  Dundy  whereby  they  took  the 
equipment  off  the  latter’s  hands  and  installed  three-phase  induc¬ 
tion  motors  instead.  The  steam  equipment  heretofore  used  to 
drive  the  pumps  feeding  the  chutes  was  also  supplanted  by  elec¬ 
tric  motors. 

The  lamps  are  in  circuit  for  about  five  hours  every  night. 
Fourteen  concentric  lead-covered  feeders  of  1,000,000  circular  mils 
encompass  the  entire  park.  These  feeders  are  tapped  at  intervals, 
switches  being  arranged  so  that  any  feeder  or  any  section  may 
be  cut  out.  The  feeders  are  all  underground,  and  each  building 
is  controlled  separately,  a  separate  board  being  provided  for  the 
decorative  lights.  The  wiring  for  the  most  part  is  exposed  knob 
and  tube  work,  the  lamps  being  removed  in  winter  and  the  sockets 
plugged.  The  electricity  delivered  to  every  building  is  metered, 
readings  being  taken  weekly.  The  Edison  company  maintains 
about  70  meters  in  the  park.  Bills  are  rendered  weekly  and 
payments  are  made  weekly.  As  an  addition  to  the  decorative 
lighting  there  are  2,500  miniature  alternating-current  lamps  dis¬ 
tributed  in  the  foliage  of  the  flower  garden  around  the  bandstand. 
These  lamps  are  fed  through  a  transformer.  Mr.  H.  S.  Thomas 
is  the  electrical  engineer  for  the  proprietors  and  it  is  he  who 
planned  the  entire  decorative  lighting  features. 

Dreamland  was  opened  by  a  syndicate  in  1904,  and  surpasses 
Luna  Park  in  the  number  of  electric  incandescent  lamps  con- 


■ENTRANCE  TO  DREAMLAND. 


here  corrolnirated.  The  famous  Bowery  always  mentioned  in 
the  .same  breath  with  Coney  Island,  has  dwindled  into  insignifi¬ 
cance,  and  the  previously-deserted  Surf  Avenue  has  suddenly 
jumped  into  prominence,  and  only  because  of  the  electric  light. 
The  Coney  Island  season  winds  up  in  a  blaze  of  glory  late  in 
September  in  the  so-called  Mardi  Gras  Carnival,  now  an  annual 
and  notable  feature  at  this  resort.  The  carnival  usually  extends 
for  a  week  and  during  that  time  the  largest  crowds  visit  Coney 
Island.  Surf  Avenue  is  then  a  sol¬ 
idly  packed  mass  of  humanity.  In 
addition  to  the  usual  brilliancy  of 
at  the  Island, 
thousands  of  incandescent  lamps  are 
strung  across  Surf  Avenue,  where 
the  carnival  procession  takes  place. 

tremendous  every 

really  high-class  amusement  enter- 
prise  established  at  this  picturesque 
attracted  the  eye  the 
capitalist  to  a  formerly  undreamed- 
and  competition 
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illumination  ever  produced.  The  nearest  approach  to  it  was 
the  electric  tower  at  the  Pan-American  Exposition  in  Buffalo, 
which  in  its  time  called  for  much  praise.  The  Dreamland  tower 


ballroom  on  what  was  formerly  the  old  iron  pier,  are  all  worth 
mention.  The  ballroom  lighting  is  very  brilliant  and  the  light 
distribution  has  been  the  subject  of  much  favorable  comment. 
There  is  also  about  750  hp  in  motors  which  are  used  for  many 
and  varied  purposes. 

The  Dreamland  sub-station,  which  is  owned  and  operated  by 
the  Brooklyn  Edison  Company,  is  housed  in  Electricity  Building 
to  the  right  of  the  tower.  The  front  of  the  building  is  made  to 
imitate  the  appearance  of  a  rotary  converter  and  the  trans¬ 
formers  and  rotaries  are  painted  white  so  as  to  give  the  station 
an  ornamental  finish.  The  machinery  is  all  visible  from  the  walk, 
but  to  those  unacquainted  with  electrical  apparatus  the  technical 
merit  of  the  installation  is  lost.  Separate  feeders  are  run  from 


f 


FIG.  9. — DREAMLAND  S  MAGNIFICENT  TOWER. 


FIG.  II. — NOVEL  ATTRACTION  IN  DREAMLAND. 


contains  considerably  more  electric  lamps  than  did  the  tower  at  the  sub-station  switchboard  to  each  building  interior  and  wher- 
Buffalo,  and  it  is  distinctly  visible  from  the  Jersey  coast.  A  near  ever  it  is  possible  to  do  so,  the  decorative  lighting  on  the  build- 


view  is  given  of  this  tower,  and  some  of  the  illustrations  also 
show  it  as  seen  from  a  distance.  These  pictures  portray  better 
than  words  the  splendor  of  this  illuminated  tower.  There  are,  of 


ings  is  similarly  connected.  The  feeder  circuits  are  all  run 
underground. 

The  once  famous  Bowery  still  draws  its  crowd,  and  this  thor- 


Fig.  10.— Surf  Avenue  from  Brighton  Beach,  Showing  Dreamland  on  the  left  and  Luna  Park  on  the  Extreme  Right. 


course,  other  attractive  features  of  Dreamland  as  the  engravings 
show.  The  entrance  with  its  supporting  figure  of  heroic  pro¬ 
portions  and  its  many  lamps,  the  various  show  buildings,  many 
of  which  are  open  for  the  first  time  this  season,  and  the  immense 


oughfare  has  been  considerably  improved  since  the  fire  a  few 
winters  ago,  which  wiped  out  most  of  the  resorts  between  Surf 
Avenue  and  the  sea.  In  nothing  is  the  improved  character,  the 
artistic  development  and  the  greater  stability  of  the  new  Coney 
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Island  more  manifest  than  in  the  buildings  which  have  been 
erected  to  replace  those  destroyed.  Electricity  is  largely  used 
along  this  walk,  and  though  there  is  little  hope  of  its  ever  regain¬ 
ing  its  former  popularity,  the  tone  has  been  considerably  elevated. 

There  are  many  amusement  enterprises  on  Surf  Avenue  re¬ 
quiring  a  large  amount  of  electricity,  such  as  the  Galveston  Flood, 
Trip  to  the  North  Pole,  The  Deluge,  The  Rocky  Road  to  Dublin, 


of  incandescent  lamps  strung  from  pole  to  pole  along  the  outer 
.edge  of  the  walk. 

The  effect  of  the'  Coney  Island  lighting  upon  the  load  curve 
of  the  Brooklyn  Edison  Company  is  graphically  indicated  in  the 
curves  presented  herewith.  These  will  probably  be  of  more  in¬ 
terest  to  central  station  men  than  the  mere  recital  of  how  and 
where  the  electricity  is  used.  The  curves  are  those  of  maximum 
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winter  load  and  of  maximum  summer  load,  in  1905.  The  most 
striking  and  significant  feature  of  the  curves  is  the  illustration 
of  the  fact  that  more  machinery  was  required  to  handle  the  sum¬ 
mer  load  than  was  required  to  handle  the  maximum  winter  load 
six  months  later,  which  is  a  rather  unusual  feature  in  central 
station  operation  in  large  cities.  While  the  peak  load  in  De¬ 
cember  is  naturally  broader  owing  to  the  shorter  day,  the  peak 
load  in  summer  has  a  breadth  which  is  not  at  all  insignificant, 
lasting  as  it  does  for  four  hours. 

A  number  of  minor  but  still  important  amusement  resorts  are 
located  almost  as  closely  to  New  York  City  as  Coney  Island,  and 
in  each  of  these  electricity  is  used  to  a  very  great  extent.  'I'hese 
miniature  Coney  Islands  are  known  as  North  Beach,  South  Beach, 
Bergen  Beach,  Rockaway  Beach,  etc.  The  first  is  situated  on 
Long  Island  Sound  and  the  last  on  the  Atlantic.  The  other  two 
are  situated  on  the  bays  close  to  the  ocean. 

ATLANTIC  CITY. 

Atlantic  City,  N.  J.,  is  one  of  the  famous  watering  places  on 
the  Atlantic  coast.  A  thousand  hotels  are  located  on  this  stretch 
of  beach  swept  by  ocean  breezes,  and  these  open  wide  their  hos¬ 
pitable  doors  to  over  200,000  sun-scorched  dwellers  of  the  cities 
during  the  summer  season.  Nowhere  are  the  comforts  greater, 
apartments  more  palatial  or  cuisine  better.  Its  hostelries  com¬ 
mand  the  admiration  of  tourists  who  have  traveled  over  the 
world  and  tested  the  hospitality  of  the  greatest  hotels  on  the  con¬ 
tinent  of  Europe. 

Atlantic  City  is  first  and  foremost  a  pleasure  resort,  and  in 
order  to  retain  its  position  among  the  leading  resorts  it  has 
striven  by  every  legitimate  means  to  provide  its  patrons  with 
everything  conducive  to  their  entertainment  and  pleasure.  The 
chief  attraction  of  the  city  is  its  famous  boardwalk,  extending 


FIG.  12. — ROCKY  ROAD  TO  DUBLIN, 


not  to  mention  the  many  caroussels,  restaurants,  signs,  etc.,  which 
likewise  use  electricity.  The  use  of  large  electric  signs  on  the 
Island  is  increasing  rapidly,  advertisers  appreciating  the  value  of 
this  form  of  display  in  so  popular  a  resort.  Last  year  Brighton 
Beach  Park  was  laid  out  and  improved,  and  naturally  many  thou¬ 
sand  electric  lamps  were  used.  The  attraction  at  this  place  this 
season  will  be  “Pawnee  Bill’s”  show,  a  performance  of  the  Wild 
West  variety,  and  arrangements  are  being  made  for  the  lavish  use 
of  electricity  at  the  entrance  and  also  in  the  enclosure  where  the 
performance  is  given.  Another  interesting  development  brought 


FIG.  13. — JAPANESE  TEA  GARDENS  AT  MANHATTAN  BEACH.  ' 

out  at  Manhattan  Beach  are  the  picturesque  Japanese  tea  gardens 
and  theatre.  These  are  prettily  laid  out  in  Oriental  fashion  with 
little  islands  and  artificial  waterways,  Japanese  pagodas,  tea 
booths  and  houses.  The  whole  is  adequately  lighted  at  night  by 
incandescent  lamps.  The  boardwalk  leading  from  Ocean  Park¬ 
way  to  Brighton  Beach  is  effectively  lighted  at  night  by  festoons 


FIG.  15. — YOUNG  S  PIER,  ATLANTIC  CITY. 

for  miles  along  the  silvery  shore  of  the  Atlantic  Ocean.  This 
walk  is  the  objective  point  of  every  man,  woman  and  child  vis¬ 
iting  Atlantic  City,  and  fully  80  per  cent  of  its  visitors  spend 
practically  all  of  their  time  on  this  esplanade. 

Extensions  and  improvements  have  been  made  to  this  walk 
from  time  to  time,  for  the  authorities  realized  that  if  Atlantic 
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City  was  to  retain  the  good  wishes  of  the  visiting  public  the  at¬ 
tractiveness  of  this  walk  must  be  maintained.  This  had  been 
done  very  fully  and  satisfactorily  so  far  as  its  condition  by  day 
was  concerned ;  but  the  boardwalk  was  as  popular  by  night  as 
by  day,  and  very  little  was  done  to  make  it  bright  and  attractive 
by  night.  I^st  summer,  however,  after  considerable  discussion, 
and  with  scarcely  enough  funds  available  for  the  purpose,  the 
city  made  a  contract  with  the  Atlantic  City  Light  &  Power  Com¬ 
pany  “for  8,432  incandescent  lamps  of  4  and  25  cp  to  be  strung 
lengthwise  and  crosswise  and  at  angles  over  the  board\^alk  in  a 
fashion  to  make  the  ocean  front  on  a  summer’s  evening  like  unto 
a  scene  from  the  fairy  land.”  The  contract  price  was  $5,583  and 
covered  the  cost  of  erecting  wires  and  lamps,  the  latter  to  be 
frosted,  supplying  the  electricity  and  maintaining  the  illumina¬ 
tion  for  two  months,  the  lamps  burning  four  hours  each  night. 

We  are  informed  that  this  illumination  attracted  more  atten¬ 
tion  and  actual  money-producing  income  than  any  other  improve- 


graphs  hardly  do  justice  to  the  lighting  of  this  walk  at  night, 
since  the  season  had  not  yet  begun,  and  many  of  the  store  windows 
along  the  walk  were  in  total  darkness.  The  illustrations,  how¬ 
ever,  show  the  arrangement  of  the  lamps  well.  On  the  outside 
of  the  walk  at  the  foot  of  each  street  is  an  enclosed  arc  lamp. 
A  steel  wire  is  drawn  taut  between  the  poles  for  the  purpose  of 
supporting  the  festoons  of  lamps  arranged  along  the  outer  edge 
of  the  walk.  There  are  about  five  loops  between  each  pair  of 
poles,  and  where  these  are  caught  up  and  fastened  to  the  steel 
wire  is  a  25-cp  lamp.  Spaced  every  two  feet  on  either  side  of 
the  25-cp  lamp  are  4-cp  lamps,  there  being  30  lamps  to  a  streamer. 
The  festoons  which  are  arranged  at  right  angles  to  the  walk  are 
spaced  70  ft.  apart.  These  are  likewise  supported  from  a  steel 
wire,  a  25-cp  lamp  being  placed  in  the  center  of  the  streamer, 
where  it  is  caught  up  and  fastened  to  the  supporting  wire. 

The  lamps  are  fed  from  alternating-current  mains  running  on 
the  pole  line  along  the  outer  edge  of  the  walk.  Within  reach 


Fig.  16. — Night  Views  of  Atlantic  City’s  Famous  Boardwalk. 

ment  made  in  the  resort  for  years.  Besides,  the  immense  pop¬ 
ularity  of  the  boardwalk  illumination  stirred  the  hotel  and  busi¬ 
ness  men  of  the  cross  streets  to  an  imitation  of  this  addition  of 
beauty.  In  many  cases  these  interests  extended  the  scheme  of 
lighting  on  the  cross  streets  so  as  to  attract  the  thousands  to 
these  streets  and  consequently  away  from  the  dark  and  dismal 
thoroughfares,  for  they  appreciated  the  fact  that  people  would 
travel  wherever  there  was  light.  . 

The  boardwalk  is  41^  miles  long  and  varies  in  width  from  20  to 
40  ft.,  while  between  Illinois  and  Maryland  Avenues  the  walk  is 
60 'ft.  wide.  The  accompanying  illustrations  show  sections  of 
the  boardwalk  lighted  at  night.  These  pictures  were  taken  late 
in  May,  the  lamps  being  lighted  specially  for  the  purpose.  The 
city  contract  only  calls  for  the  lighting  of  the  lamps  during  the 
months  of  July  and  August,  but  they  are  also  lighted  on  special 
occasions,  when  large  conventions  are  being  held.  The  photo- 


on  each  pole  is  a  sw'itch  controlling  these  decorative  light  circuits. 
Extending  from  the  boardwalk  out  into  the  Atlantic  are  a  number 
of  steel  piers  almost  as  famous  as  the  boardwalk  itself.  These 
are  known  as  Young’s  Ocean  Pier,  Steeplechase  Pier,  Atlantic 
City  Steel  Pier  and  Heinz  Pier.  The  piers  with  their  numerous 
buildings  are  outlined  with  electric  lamps,  which  when  lighted 
at  night  make  a  very  attractive  picture.  Young’s  Pier  has  about 
4.000  incandescent  lamps  connected  in  circuit ;  the  Steel  Pier  has 
a  like  number  and  the  Steeplechase  Pier  has  about  2,300  lamps. 
The  Heinz  Pier  is  lighted  with  arc  lamps  and  has  a  monogram 
sign  over  the  building  at  the  end  of  the  pier  containing  3,000 
lamps.  On  this  sign  is  spelled  out  the  name  of  every  one  of  the 
“57  varieties.”  There  is  at  present  building  beyond  Young’s 
Ocean  Pier,  and  below  the  Marlborough-Blenheim  a  new  pier  of 
steel  and  reinforced  concrete  to  be  known  as  the  New  Young’s 
Pier.  Work  on  this  is  being  rushed  so  as  to  have  it  ready  for 
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the  summer  season,  and  it  is  estimated  that  over  10,000  incan-  by  the  Atlantic  City  Light  &  Power  Company,  and  the  amount 
descent  lamps  will  be  used  on  this  pier.  Nearly  all  of  these  piers  of  temporary  lighting  done  by  this  company  is  considerable.  The 
are  supplied  with  their  own  lighting  plants ;  the  Steel  Pier  has  a  company  supplies  electricity  for  over  500  electric  signs,  the  largest 

of  which  are  rated  at  30  kw.  Every  hotel  dignified  by  a  name 
has  an  electric  sign  of  some  sort,  and  on  the  boardwalk  a  number 
of  large  signs  are  placed  on  the  roofs  of  buildings  wherever  this 
privilege  can  be  obtained.  The  boardwalk  signs  have  no  local 
significance,  being  rented  by  large  general  advertisers.  A  city 
ordinance  prohibiting  the  placing  of  signs  of  any  description  over 
the  w'alks  is  rigidly  enforced,  so  that  signs  must  be  placed  on 
the  roofs  of  low  buildings  or  within  the  building  lines. 

All  of  the  electric  light  circuits  in  Atlantic  City  are  overhead. 
Alternating  current  at  a  frequency  of  125  cycles  and  direct  cur¬ 
rent  on  the  three-wire  system  are  available,  the  latter  being  used 
principally  for  motor  circuits.  Transformers  are  placed  on  poles 
for  stepping  down  the  2,000-volt,  single-phase  current  to  220  volts 
for  commercial  lighting  circuits.  The  company  supplies  900  9.6- 
amp.  direct-current  series  arc  lamps  and  100  6-amp.  enclosed  al¬ 
ternating-current  series  arc  lamps,  in  addition  to  about  40,000 
alternating-current  incandescent  lamps.  The  motors  connected 
to  the  company’s  circuits  are  used  chiefly  to  drive  elevators  in 
the  hotels.  The  street  lighting  is  done  by  450  arc  lamps  on  an 
all-night  basis  at  $75  per  year.  The  rate  for  commercial  lighting 
ranges  from  16  cents  to  8  cents  per  kw-hour,  depending  on  the 
quantity  used.  Two  years  ago  gas  sold  at  $1.50  per  thousand 
cubic  feet,  when  a  franchise  was  granted  to  a  new  gas  company. 
Competition  between  the  gas  companies  has  resulted  in  a  rate 
of  90  cents  per  thousand  cubic  feet,  which  price  is  now  fixed  by 
ordinance.  There  is  little  or  no  competition,  between  the  gas  and 
electric  light  companies,  the  former  devoting  all  their  energies  to 
fighting  between  themselves.  A  franchise  was,  however,  recently 
granted  to  a  new  electric  light  company,  known  as  the  Atlantic 
City  Suburban  Electric  Light  Company.  No  effort  has  been  made 
thus  far  to  utilize  this  franchise. 

A  determined  effort  has  recently  been  made  by  the  authorities 
and  hotel  men  to  beautify  the  city,  and  one  of  the  first  improve¬ 
ments  recommended  is  the  removal  of  all  the  electric  light  poles 
and  wires  from  the  boardwalk,  the  city  granting  the  electric  light 
company  permission  to  fasten  these  to  the  beams  supporting  the 
boardwalk  where  the  telephone  and  signal  wires  are  now  placed. 
The  Underwriters  also  recently  compelled  the  appointment  of  a 
220-volt,  direct-current  outfit,  and  Young’s  Pier,  where  the  Elec-  city  electrician,  who  has  supervision  of  all  electric  wiring  in- 

tric  Light  Convention  is  to  be  held,  is  lighted  from  an  isolated  stalled  fn  Atlantic  City.  The  city  now  makes  the  inspection  and 

plant  supplying  alternating  current. 

The  At- 

on  the  boardwalk 
face  the  these 


FIG.  17. — ATLANTIC  CITY's  BOARDWALK,  SHOWING  ARRANGE.MENT 
OF  LAMPS. 


■BOARDWALK,  ATLANTIC  CITY, ‘FROM  NEW  YORK  AVENUE. 
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buildings  insured,  they  had  absolutely  nothing  to  say  in  the  wir¬ 
ing  of  a  building  adjoining,  if  it  happened  to  carry  no  insurance, 
though  this  nevertheless  constituted  a  risk.  Applications  must 
now  be  filed  with  Mr.  A.  C.  Farrand,  the  city  electrician,  who 
grants  a  permit  for  the  work,  which  must  be  installed  according 
to  the  latest  edition  of  the  National  Electric  Code.  When  the 
work  is  complete  it  is  inspected  and  if  foudd  satisfactory  a  cer¬ 
tificate  to  that  effect  is  granted.  This  bureau  has  now  been  in 
operation  about  two  years. 

The  lighting  load  at  Atlantic  City  is  peculiar,  being  large  in 
summer  and  very  small  in  winter.  For  about  two  months  of  the 
year  the  company  has  a  demand  for  all  the  electricity  it  can  gen- 


FIG.  19. — I’ROPOSEU  LIGHTING  OF  OCE.\N  AVENUE  AND  BOARDWALK, 
LONG  BRANCH. 

erate  and  more,  while  the  winter  peak  is  about  one-fifth  of  the 
summer  peak.  The  city,  however,  is  rapidly  building  up  and 
becoming  popular  as  a  winter  resort. 

The  Pennsylvania  Railroad  Company  has  recently  decided  to 
change  over  the  motive  power  of  its  West  Jersey  &  Seashore 
branch  from  steam  to  electricity.  This  road  is  64  miles  long  and 
runs  between  Camden  and  Atlantic  City.  Over  this  roadbed  an 
express  service  will  be  established,  the  initial  installation  pro¬ 
viding  for  a  three-car  train  every  15  minutes  between  Camden 
and  Atlantic  City,  making  the  64  miles  in  80  minutes  without 
stops.  Each  car  will  be  equipped  with  two  200-hp  direct-current 
motors.  Electricity  will  be  supplied  for  the  most  part  through  a 
third  rail,  with  here  and  there  short 
stretches  of  overhead  conductors.  The 
power  house  will  be  located  at  Cam¬ 
den,  and  the  electricity  will  be  gen¬ 
erated  by  three  2,000-kw,  25-cycle, 
three-phase  turbo-generator  sets.  Six 
sub-stations  located  between  Atlantic 
City  and  Camden  wmH  be  supplied 
with  electricity  at  a  potential  of  33,- 
000  volts,  which  will  be  stepped  down 
and  converted  into  650-volt  direct 
current.  The  contract  calls  for  the 
completion  of  this  road  by  July  i, 

1906,  in  order  to  take  care  of  the 
heavy  summer  traffic.  If,  as  has  been 
rumored,  this  increase  in  train  service 
between  Philadelphia  and  Atlantic 
City  will  also  be  accompanied  with  a 
decrease  in  the  rate  of  fare,  the  pos¬ 
sibilities  for  an  increased  use  of  elec¬ 
tricity  at  Atlantic  City  are  very  promising.  The  normal  popula¬ 
tion  of  Atlantic  City  is  at  present  about  28,000,  and  this  is  swelled 
to  about  200,000  during  July  and  August.  Sooner  or  later  some 
sort  of  attraction  like  Dreamland  and  Luna  Park  of  Coney  Island 
will  find  its  way  to  Atlantic  City,  for  it  is  not  reasonable  to  sup¬ 
pose  that  almost  one-quarter  of  a  million  people  will  be  forever 
content  with  a  boardwalk  and  an  excellent  surf ;  and  the  attrac¬ 
tion  which  uses  the  most  electricity  is  the  one  that  will  pay  best. 
The  only  places  of  amusement  are  located  on  the  piers  and  these 
will  be  supplemented  this  summer  by  regular  attractions  in  the 
new  Hippodrome,  which  has  a  seating  capacity  of  over  4,000,  and 
which  will  be  managed  by  Nixon  and  Zimmerman,  of  Phila¬ 
delphia. 


LONG  BRANCH. 

Long  Branch,  N.  J.,  has  a  population  of  about  9,000,  which  is 
increased  many  hundred  per  cent  by  the  influx  of  visitors  during 
the  summer  season.  The  town  is  lighted  by  the  Consolidated 
Gas  Company  of  New  Jersey,  which  company  also  lights  from 
this  station  Seabright,  Monmouth  Beach  and  West  Long  Branch. 
As  in  other  summer  resorts  along  the  Atlantic  coast,  the  electric 
light  load  begins  to  come  on  about  June  i,  increasing  daily  there¬ 
after  until  by  July  i  every  machine  in  the  station  is  heavily  loaded. 
The  period  of  heavy  load  extends  to  the  beginning  of  October, 
when  the  demand  gradually  falls  off  until  about  November  i,  by 
which  time  the  transient  population  has  departed,  and  Long 
Branch  once  more  becomes  a  quiet  New  Jersey  town. 

The  electric  light  station  is  equipped  with  2,300-volt,  single¬ 
phase  machinery,  the  frequency  of  which  .has  recently  been 
changed  from  125  cycles  to  60  cycles,  and  with  500-volt,  direct- 
current  apparatus  for  feeding  motor  circuits.  The  output  of  the 
station  in  single-phase  current  is  1,800  kw,  and  the  direct-cur¬ 
rent  dynamos  have  a  maximum  capacity  of  300  kw.  Coal  costs 
about  $3.50  per  ton,  and  gas  sells  at  $1.50  per  thousand  cubic  feet, 
subject  to  a  discount  of  15  cents.  Electricity  is  sold  at  20  cents 
per  kw-hour,  a  charge  also  being  made  for  readiness  to  serve, 
the  Doherty  system  of  accounting  being  in  vogue. 

Two  years  ago  there  was  not  an  electric  sign  or  a  window  dis¬ 
play  in  all  the  territory  covered  by  the  company ;  to-day  there  are 
in  Long  Branch  alone  5,000  4-cp  incandescent  lamps  burning  on 
a  flat  rate  of  45  cents  per  lamp  per  month  from  dusk  until  mid¬ 
night.  These  lamps  are  burned  on  a  yearly  contract.  In  addition 
there  are  over  2,000  4-cp  incandescent  lamps  used  in  branch  stores 
maintained  by  prominent  New  York  concerns.  These  stores  are 
open  only  si.x  months  of  the  year.  The  company  also  has  con¬ 
tracts  for  eleven  new  signs  requiring  a  total  of  512  lamps,  which 
were  switched  into  service  on  the  first  of  June. 

From  November  19,  1904,  to  May  i,  1906,  the  lighting  load  has 
increased  a  trifle  over  119  per  cent,  due  to  the  energy  of  a  new 
commercial  and  advertising  department  headed  by  Mr.  A.  W. 
Houston,  Jr.  New  business  is  sought  by  personal  letters  and  by 
personal  solicitation,  no  printed  literature  being  distributed.  Mr. 
Houston  was  formerly  connected  with  the  Denver  Gas  &  Electric 
Company,  where  he  w’as  well  schooled  in  new  business-getting 
methods.  He  is  of  the  opinion  that  the  reason  many  so-called 


FIG.  20. — THE  CASINO  AT  LONG  BRANCH. 

commercial  departments  do  not  obtain  better  results  is  because 
they  are  composed  almost  entirely  of  solicitors — men  who  are 
without  doubt  good  salesmen  and  who  are  able  to  sell  a  great 
many  electrical  appliances,  but  who  are  totally  unfit  to  represent 
an  electric  light  company.  One  high-class  representative  is  worth 
a  half  dozen  solicitors,  he  claims,  and  nothing  will  lose  the  public 
support  quicker  than  for  a  company  to  send  out  men  not  capable 
of  representing  it  upon  all  questions  which  may  arise  while  they 
are  canvassing  the  public  for  additional  business.  It  is  an  electric 
light  company’s  business  to  sell  electricity,  and  to  sell  as  much 
of  it  to  as  few  customers  as  possible— that  is,  making  the  sale 
per  meter  service  and  per  mile  of  circuit  as  large  as  possible. 
Every  commercial  manager  and  general  manager,  he  says,  should 
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remember  that  when  he  sends  out  a  man  to  represent  the  company  Broadway.  This  is  the  principal  street  in  Long  Branch  and 

in  every  detail  to  the  public,  that  the  public  through  that  man  runs  past  the  Casino  to  the  beach.  The  plan  is  to  use  four- 

judges  of  the  commercial  manager,  the  general  manager,  the  glower  Nernst  lamps  and  to  space  them  every  50  ft.  These 

president  and  the  stockholders.  It  is  through  him  that  the  public  are  to  be  in.stalled  at  the  expense  of  the  merchants  along  the 

forms  an  opinion  of  the  electric  light  company,  and  it  is  up  to 
him  to  make  this  opinion  one  of  the  highest.  To  do  this  the 
solicitor  must  be  in  every  sense  a  representative.  Only  by  a 
strict  adherence  to  the  foregoing  does  the  company  account  for 
this  rapid  increase  in  business  in  a  rural  district. 

The  company’s  electric  light  lines  do  not  extend  into  the  older 
residential  section  to  any  very  great  extent.  The  streets  are 
lighted  by  6.6-amp.  enclosed  arc  lamps,  with  opalescent  inner 
and  clear  open-bottom  outer  globes.  There  are  about  300  of  these 
in  circuit  burning  on  an  all-night  basis  at  the  rate  of  $82  per  year. 

Although  the  company  also  operates  the  gas  plant,  neither  gas 
nor  electricity  is  pushed  to  the  detriment  of  the  other.  Gas  is 
pushed  for  industrial  purposes  and  for  fuel.  The  electric  light 
company  only  furnishes  renewals  free;  service  connections,  signs 
and  wiring  are  all  charged  for. 

Fig.  20  is  a  view  of  the  Casino  recently  purchased  by  the  town 
of  Long  Branch  and  opened  for  the  first  time  this  year.  This 
building  is  outlined  by  5,000  4-cp  incandescent  lamps,  electricity 
for  lighting  w'hich  is  supplied  by  the  electric  light  company  on 
contract  with  the  towm  for  four  months  of  the  year.  This  build¬ 
ing  faces  the  ocean,  and  adjoining  it  is  a  bandstand  also  outlined 
with  electric  lamps  where  concerts  are  to  be  given  during  the 
summer.  The  lamps  are  spaced  seven  inches  apart  so  that  from 
a  distance  the  building  seems  to  be  outlined  in  lines  of  solid  light. 

Ocean  Avenue,  the  road  in  front  of  the  Casino,  is  to  have  a  con¬ 
crete  sidewalk  eight  feet  wide  skirting  the  right  side  of  the  road¬ 
way,  which  is  60  ft.  wide;  and  skirting  the  left  side  along  the 
beach  a  boardwalk  20  ft.  wide  is  being  constructed  for  a  distance 
of  one  mile.  Iron  arches  35  ft.  high  at  the  center  and  extending 
the  width  of  the  boardwalk  are  being  erected  along  this  walk  and 
each  arch  will  be  lighted  by  20  i6-cp  incandescent  lamps.  Three 
arches  are  spaced  35  ft.  apart,  followed  by  three  spaced  each  50  ft. 
apart;  then  three  35  ft.  apart  and  so  on  the  entire  length  of  the 
walk.  On  the  sidewalk  parallel  to  the  boardwalk  and  on  the  op¬ 
posite  side  of  the  roadway  are  enclosed  arc  lamps  suspended 
from  ornamental  iron  electric  lamp  posts  spaced  every  75  ft. 
and  extending  the  whole  length  of  Ocean  Avenue.  Work  is  now- 
under  way  on  these  improvements,  which  are  expected  to  be  com¬ 
pleted  this  summer. 

The  electric  light  company  has  been  instrumental  in  pushing 
this  work,  and  the  town  has  taken  it  up  in  the  hope  of  restoring 
this  section  of  Long  Branch  to  its  former  popularity.  A  few 
years  ago  the  steamboat  pier  to  the  left  of  the  Casino  was  washed 
away  and  never  rebuilt,  so  that  this  section  has  suffered  in  con¬ 
sequence.  The  popularity  of  electric-lighted  boardwalks  elsewhere 
along  the  coast  has  led  the  authorities  of  Long  Branch  to  believe 
that  a  similar  walk  along  the  ocean  front  at  Long  Branch  would 
rehabilitate  the  town  to  its  former  rank  among  summer  resorts. 

Property  has  already  increased  considerably  in  value  in  this  sec¬ 
tion  even  before  the  improvements  are  completed. 

There  will  be  no  unsightly  electric  light  poles  and  wires  along 
Ocean  Avenue  and  the  ocean  front  as  is  the  case  with  many  other 


FIG.  22. — JUDGES  STAND,  ASBURY  PARK,  DURING  CARNIVAL. 

Street,  who  will  also  paj^  for  the  electricity  to  light  them,  the 
town  already  supplying  arc  lamps  on  this  thoroughfare. 

.All  the  summer  residences  are  supplied  with  electricity  through 
underground  cable.  West  End,  where  these  summer  colonies 
congregate,  is  brilliantly  lighted  by  4  and  8-cp  incandescent 
lamps,  which  are  used  to  outline  many  of  the  buildings.  .A 
number  of  electric  signs  are  also  lighted  in  this  section.  The 
maximum  summer  load  at  Long  Branch  is  three  times  the  maxi¬ 
mum  winter  load  at  present,  and  when  all  the  proposed  im¬ 
provements  are  completed  the  summer  load  will  be  considerably 
increased. 

ASBURY  PARK. 

A  little  over  30  years  ago,  what  is  now  .Asbury  Park  and 
Ocean  Grove  was  nothing  but  a  trackless  waste  of  sand  dunes 
and  brier  growth.  The  resorts  which  to-day  occupy  this  charm¬ 
ing  spot  on  the  .Atlantic  are  known  throughout  the  length  and 
breadth  of  the  land.  The  population  of  Asbury  Park  with  its 
great  hotels,  business  blocks  and  residences  is  increasing  yearly. 
1  he  city  enjoys  the  Unique  distinction  of  being  the  only  coast 
resort  in  the  United  States  owning  its  water  frontage,  and  it  is 
fast  becoming  the  greatest  social  center  on  the  Jersey  shore. 
Ocean  Grove  is  so  bound  up  with  stringent  “thou  shalt  nots’’ 
that  little  or  nothing  in  the  way  of  secular  amusement  is  tol¬ 
erated.  It  is  the  campmeeting  ground  of  the  Methodist  Church, 
and  is  the  largest  of  its  kind  in  the  world. 

The  .Atlantic  Coast  Electric  Light  Company  w’hich  lights  As¬ 
bury  Park  also  supplies.  Deal,  .Allenhurst,  Loch  .Arbour,  Bradley 
Beach,  .Avon,  Belmar,  Spring  Lake,  Sea  Girt,  Villa  Park,  West 
Deal,  South  Elberon,  Edgemere,  Interlaken,  West  Avon  and 
West  Asbury  Park.  The  station  on  Railroad  .Avenue  has  an 


FIG.  23. — SCHNITZLERS  AMUSEMENT  RESORT,  ASBURY  PARK. 

output  of  1200  kw  in  single-phase  current,  and  this  is  sold  on 
yearly  contract  at  20  cents  per  kw-hour,  while  from  May  to 
October  the  rate  is  30  cents  per  kw-hour.  There  is  a  sliding 
discount  of  10  per  cent  up  on  all  bills,  the  discount  varying  with 
the  amount  of  the  bill.  Enclosed  arc  lamps  are  used  to  light 
the  city,  there  being  210  of  these  connected  in  circuit  during  the 


FIG.  21. — CASINO  AT  ASBURY  PARK. 

boardwalks  along  the  coast.  The  incandescent  lamps  on  the 
boardwalk  and  the  arc  lamps  along  Ocean  Avenue  will  all  be  fed 
from  underground  cables.  .All  poles  along  the  avenue  have 
already  been  removed  and  the  beach  will  likewise  be  cleared  of 
encumbrances.  There  is  also  a  move  on  foot  fostered  by  the 
electric  light  company  to  put  Nernst  lamps  on  both  sides  of 
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winter  and  330  in  summer.  The  extra  lamps  in  summer  are  used 
principally  in  Asbury  Park  and  are  charged  for  at  the  rate  of 
SO  cents  per  night.  Gas  sells  for  $1.50  net  in  Asbury  Park  and 
environs  and  is  used  considerably  for  fuel  purposes,  although 
there  is  much  of  it  used  for  illumination  and  not  a  little  for  gas 
arcs.  The  trouble  is  that  the  electric  light  company  is  carrying 
all  the  load  that  its  antiquated  station  will  stand,  but  within  a 
year  or  two  an  entirely  new  and  modern  station  with  turbines 
for  prime-movers  will  probably  be  built,  when  the  additional  de¬ 
mand  can  be  supplied.  There  are  about  2,000  residences  supplied 
with  electricity  during  the  months  of  July  and  August,  while 
for  the  rest  of  the  year  there  are  hardly  more  than  300  resi¬ 
dences  connected  in  the  entire  territory  served.  These  are  so 
scattered,  and  the  circuits  are  so  arranged,  that  all  of  the  latter 
must  be  kept  alive  the  year  round  to  supply  yearly  patrons. 
The  summer  load  is  over  four  times  as  large  as  the  winter  load, 
and  even  at  30  cents  per  kw-hour  the  station  is  overloaded. 
The  city  has  an  isolated  plant  to  supply  the  boardwalk.  Casino 
and  Arcade  buildings,  and  when  special  carnivals  are  held  the 
street  railway  company  helps  to  light  up  the  lakes  and  bridges. 


-Asbury  Park  is  also  the  scene  of  many  carnival  events  during 
the  last  week  in  August.  These  are  known  as  Coronation, 
Queen’s  Court  Ball,  Masque  Fete,  Baby  Parade  and  Deal  Lake 
Carnival.  All  of  these  take  place  on  successive  days  in  the  or¬ 
der  named,  and  with  the  exception  of  the  Baby  Parade,  which 
is  held  in  the  afternoon,  all  are  evening  events  in  which  decorat¬ 
ive  electric  lighting  plays  an  important  part.  Wesley  Lake,  a 
coast  tributary  dividing  Asbury  Park  from  Ocean  Grove,  is  the 
scene  of  a  beautiful  annual  boat  carnival.  The  lake  is  a  mile 
long  and  at  night  when  illuminated  is  one  of  the  beauty  spots 
of  the  coast.  This  carnival  takes  place  before  the  Camp  Meeting 
in  Ocean  Grove,  and  large  Corinthian  columns  are  arranged 
along  the  banks  of  the  lake  and  these  are  festooned  with  electric 
lamps.  In  the  center  of  the  lake  a  ship  is  placed  and  this  is  out¬ 
lined  with  500  incandescent  lamps.  Deal  Lake  is  a  placid  and 
beautiful  stream  on  the  northern  boundary  of  Asbury  Park,  di¬ 
viding  the  city  from  Allenhurst  and  the  fashionable  resort  of 
Deal.  This  is  the  scene  of  a  grand  water  fete  inaugurated  with 
great  success  by  the  Asbury  Pajk  Carnival  Association.  This 
is  also  illuminated  at  night  by  incandescent  lamps  entwined 
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Fig.  24. — Decorative  Lighting  on  Ocean  Avenue  During  Carnival  Week. 


The  distribution  circuits  are  all  overhead,  the  pole  lines  being 
for  the  most  part  on  the  alleys  back  of  the  houses  in  the  choice 
residential  sections  and  on  the  public  highways  in  most  of 
•Asbury  Park. 

The  city  plant  contains  two  50-kw,  220-volt  direct-current  ma¬ 
chines,  the  output  of  which  is  used  to  light  the  Casino  and  Arcade 
buildings,  as  previously  stated,  the  buildings  being  owned  by  the 
city.  An  additional  unit  will  be  installed  shortly  to  feed  fes¬ 
tooned  incandescent  lamps  strung  from  pole  to  pole  along  the 
boardwalk.  The  3,000  lamps  used  for  this  purpose  last  year 
were  supplied  with  electricity  by  the  electric  light  company. 
The  Casino  at  the  f(X)t  of  .Asbury  -Avenue  is  a  building  of  the 
Exposition  type.  It  is  the  place  of  recreation  for  the  thousands 
who  promenade  the  boardwalk  at  all  seasons  of  the  year  and  is 
also  a  concert  hall,  being  provided  with  a  stage  of  ample  dimen¬ 
sions  for  dramatic  and  operatic  entertainment.  It  is  outlined 
with  lighted  electric  lamps  at  night  numbering  over  2.000,  The 
Fifth  -Avenue  Arcade  is  a  companion  building  to  the  Casino  and 
is  Venetian  in  type.  The  numerous  archways  are  lighted  by 
myriads  of  electric  lamps  which  give  the  beautiful  structure  at 
night  the  appearance  of  a  blazing  square.  The  Arcade  is  an  open 
auditorium  for  band  concerts,  which  form  the  principal  attrac¬ 
tion  of  the  boardwalk.  Like  the  Casino,  this  building  has  seat¬ 
ing  capacity  for  5,000  people. 


around  Corinthian  columns,  and  the  bridges  across  the  lake 
over  which  the  trolley  cars  pass  are  also  studded  with  incan¬ 
descent  lamps  fed  with  current  furnished  by  the  railway  com¬ 
pany. 

Ocean  -Avenue,  on  which  the  land  carnivals  are  held,  is 
lighted  on  such  occasions  by  over  5,000  incandescent  lamps  in 
addition  to  the  arc  lamps.  'I'he  judges’  stand  and  grand  stands 
are  all  decorated  and  entwined  with  garlands,  hidden  behind 
which  are  numerous  incandescent  lamps.  During  the  Masque 
Fete,  masked  marches  are  held  on  Ocean  Avenue  and  on  the 
boardwalk,  both  of  which  are  transformed  into  promenades  of 
great  brilliancy  and  beauty  by  the  lavish  use  of  electricity. 
Masked  balls  are  held  in  the  Arcade  and  in  all  the  leading  ho¬ 
tels,  and  in  all  these  places  electricity  is  depended  on  for  the 
decorative  effects.  A  well-lighted  place  of  amusement  on  Wes¬ 
ley  Lake  is  Schnitzler’s  flying  horses,  Ferris  wheel  and  tower, 
electricity  for  which  is  supplied  by  an  isolated  plant.  The  use 
of  electric  signs  in  Asbury  Park  is  increasing  rapidly ;  but  it 
is  a  curious  fact  that  despite  the  superiority  of  electricity  for 
this  class  of  lighting,  the  largest  sign  in  Asbury  Park  now  being 
erected  on  the  roof  of  the  principal  department  store  wdll  be 
lighted  by  Humphrey  gas  arcs  in  box  letters  of  galvanized  iron 
and  opalescent  glass.  This  sign  will  be  150  ft.  long  and  the  letters 
five  feet  high. 
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the  water  in  the  heating  system.  The  company  expects  to  have 
about  20,000  ft.  of  radiation  at  the  beginning  of  the  next  heat¬ 
ing  season. 

Fig.  2  shows  the  boiler  room  and  coaling  arrangement.  The 
engine  room  floor  is  considerably  higher  than  the  boiler  room 
floor.  The  coal  cars  come  in  through  the  engine  room  at  its 
floor  level  and  dump  their  loads  of  coal  from  the  elevated  tracks 
in  front  of  the  boilers,  as  shown.  This  track  is  not  permanent 
and  will  be  changed  when  the  old  plant,  which  is  in  the  rear 
of  the  new  one,  can  be  torn  down.  Then  the  siding  will  come 
in  through  the  old  property  and  only  enter  the  boiler  room. 

At  the  time  this  photograph  was  taken  the  coal  storage  room 
in  front  of  the  boilers  was  being  kept  filled  because  of  the  pros¬ 
pects  for  a  coal  strike.  It  is  intended  ordinarily  not  to  fill  this 
space  so  completely  and  to  put  in  coal  scales  and  a  small  flat¬ 
wheeled  coal  truck  so  that  coal  used  each  day  can  be  weighed 
as  it  is  used.  The  four  boilers  are  of  the  Heine  type  rated 
at  450-hp  each.  The  chimney  of  the  plant  is  150  ft.  high  with 
a  lo-ft.  flue  built  of  Kellogg  radial  brick.  For  heating  feed 
water  there  is  a  Hoppes  exhaust  heater,  and  live  steam  puri- 


The  People’s  Light,  Heat*&  Power  Company,  of  Springfield, 
Ohio,  has  recently  completed  a  new  generating  plant  with  the 
intention  of  abandoning  entirely  its  old  equipment.  The  old 
plant  contained  one  28x48-in.  Hamilton  simple  Corliss  engine  of 
500  hp  and  one  i8x30-in.  Buckeye  engine  of  200  hp.  These  were 
belted  to  a  line  shaft  86  ft.  long.  This  line  shaft  carried  nine 
clutch  pulleys  and  had  24  bearings.  From  it  were  belted  two 
150-kw,  1,300-volt,  133-cycle,  monocyclic  generators,  three  125- 
light  Brush  arc  dynamos,  two  50-Hght  T.  H.  arc  dynamos,  and 
one  30-light  T.  H.  arc  dynamo.  There  was  also  one  500-volt 
power  generator.  It  is  of  interest  to  note  that  with  all  these 
generators  revolving  on  open  circuit,  one  of  the  engines  indicated 
78  hp  after  the  engine  friction  losses  had  been  deducted.  The 
boiler  room  contained  three  300-hp  Berry  boilers. 

THE  NEW  POWER  STATION. 

Land  for  the  new  power  station  was ‘obtained  adjoining  the 
old  station,  but  more  favorably  situated  as  regards  coal,  as  the 
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new  station  has  a  spur  track  from  the  Pennsylvania  Railroad. 
The  general  arrangement  of  the  new  station  is  somewhat  peculiar 
owing  to  the  fact  that  it  was  necessary  to  run  this  spur  track 
diagonally  across  the  engine  room  in  order  to  reach  the  boiler 
room.  The  plant  is  near  the  down-town  district  of  Springfield, 
and  next  winter  hot-water  heating  service  will  be  begun  under 
the  Yaryan  system. 

The  plant  contains  four  250-kw  units  shown  in  Fig.  i.  Each 
consists  of  a  Westinghouse  compound  engine  16  and  27  in.  with 
i6-in.  stroke  operating  at  150-lb.  boiler  pressure  and  direct 
connected  to  a  Westinghouse  two-phase,  60-cycle.  2.300-volt  gen¬ 
erator.  The  exciters  are  25-kw  Westinghouse  generators  driven 
by  8x7-in.  simple  Westinghouse  engines. 

Fig.  I  was  taken  during  the  jirocess  of  covering  the  exhaust 
steam  main  with  double  standard  thickness  of  magnesia  sec¬ 
tional  covering.  It  will  be  noted  that  the  flanges  as  well  as  the 
pipe  lengths  are  being  so  covered.  The  object  of  covering 
the  exhaust  main  is.  of  course,  to  secure  as  much  exhaust  steam 
as  possible  in  the  hot-water  heater  for  the  heating  system.  There 
are  two  Smith-\’'aile  compound  duplex  pumps  for  circulating 


fiers.  The  feed  water  leaves  the  exhaust  steam  heater  at  208 
degrees  and  enters  the  live  steam  purifier. 

Over  the  engine  room  there  is  a  Case  20-ton  hand  crane  with 
62M>-ft.  .span.  This  crane  paid  for  itself  in  the  reduced  price 
given  by  manufacturers  on  machinery  erected  with  the  crane 
facilities  as  against  the  price  without  crane  facilities. 

The  plant  is  to  be  operated  condensing  with  the  circulating 
water  of  the  hot  water  heating  system  to  do  part  of  the  cooling 
during  the  heating  season.  Cooling  towers  are  to  be  placed  on 
the  roof  to  furnish  condenser  cooling  water  during  the  summer. 

SYSTEM  OF  DISTRIBUTION. 

The  lighting  feeders  are  all  single-phase  and  equipped  with 
double-throw  oil  circuit-breaker  switches  by  which  the  feeder 
can  be  thrown  on  to  either  of  the  two  phases.  The  motor  feed¬ 
ers  are  independent  of  the  lighting  feeders,  two-phase  circuits  be¬ 
ing  run  for  motors.  The  old  50o-volt  motor  service,  which  is 
limited  in  capacity,  is  to  be  abandoned  and  two-phase  service 
is  to  be  given  instead.  The  company  owned  several  motors  used 
by  customers  under  the  old  regime,  and  it  was  consequently  easy 
to  make  the  change  by  purchasing  new  motors.  Before  so  doing, 
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however,  it  secured  five-year  contracts  in  nearly  every  case. 
New  customers  bought  their  own  motors,  as  is  customary  in 
other  cities.  Motors  of  5  hp  and  under  are  of  Wagner,  Westing- 
house  and  General  Electric  single-phase  type  and  are  operated 
from  the  lighting  circuits. 

The  street  lighting  of  the  city  has  just  been  changed  from 
open  direct-current  series  to  the  series  alternating  system.  West- 
i'nghouse  lamps  are  used,  hung  on  arc  cut-outs  made  by  the  Phila¬ 
delphia  Electric  &  Manufacturing  Company.  There  are  355  street 
lights  and  45  other  outside  arc  lamps  on  these  circuits,  making 


company,  their  maintenance  requiring  one-half  of  one  man’s 
time.  The  cost  of  glower  maintenance  compares  very  favorably 
with  incandescent  lamp  renewal  cost.  Nernst  lamps  during  De¬ 
cember,  January  and  February  last  replaced  53  gas  arcs,  and 
over  one  hundred  gas  burners.  Three  solicitors  were  on  this 
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FIG.  2. — BOILER  ROOM. 


a  total  of  400  outside  arc  lamps.  The  change  both  from  direct 
to  alternating  arcs  and  from  133-cycle,  1,300-volt  general  distribu¬ 
tion  to  2,300-volt,  60-cycle  distribution,  required  careful  planning 
to  carry  out  without  serious  interruption  to  service.  Commercial 
circuits  were  changed  over  at  the  rate  of  about  one  per  day  so 
that  the  service  was  not  off  at  night. 

The  peak  load  last  December  was  500-kw,  including  all  busi- 


FIG.  4. — MATERIAL  CARD. 

work.  Spring  Grove  Park  is  lighted  with  50  six-glower  lamps 
and  several  hundred  incandescent  lamps. 

VOLTAGE  REGULATION. 

The  voltage  regulation  is  ordinarily  excellent,  as  is  shown 
by  the  low  cost  of  Nernst  lamp  renewals,  and  is  maintained  by 
a  General  Electric  voltage  regulator  connected  in  the  exciter 
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Jfo.  1  Olower  Lamp*  . . 

}fo.  i  Glower  Lamp* . . 

Jfo.  3  Glower  Lamp* - -  ,, 

Jfo.  4  Glower  Lamp*  . . 

Jfo.  6  Glotver  Lamp*  . . . 

Total  y umber  of  Glower*  V*ed - 

Total  y umber  of  Ballaet*  V*ed - 

Total  y umber  of  Heater  Tube*  U*ed 

Total  yumber  of  Globe*  U*ed  . . . 

Total  yumber  of  ArmaUtre*  Vted _ 

Total  yumber  of  Holden  V*ed . . 

Total  yumber  of  Lamp*  Added  . 

Total  iCilowatt  Houn  of  Burning _ _ 

Coet  of  Maintenance  per  Kilowatt  Hour 
Labor  . . .  , 


FIG.  3. — SWITCHBOARD. 


FIG.  5. — NERNST  LAMP  REPORT. 


ness,  the  load  factor  being  high.  The  peak  load  will  run  much 
higher  during  the  summer  as  the  company  lights  two  large 
summer  parks. 

NERNST  LAMPS  AND  GAS  COMPETITION. 

Natural  gas  is  sold  in  Springfield  at  25  cents  per  1,000  cu. 
ft.,  which,  of  course,  makes  it  exceedingly  low  in  cost  when 
used  in  mantle  burners.  To  meet  this  competition,  the  Nernst 
lamp  has  been  utilized.  There  are  now  about  1,300  Nernst  glow’- 
ers  comiected  in  service,  of  which  300  were  recently  connected 
on  a  contract  calling  for  50  six-glower  lamps.  Three  and  four- 
glower  sizes  are  most  used.  Nernst  lamps  are  maintained  by  the 


field  circuits.  The  regulator  can  be  connected  to  work  with 
both  of  the  exciters.  For  individual  feeder  regulation  there  is 
a  Westinghouse-Stillwell  type  hand  regulator  on  each  lighting 
feeder.  A  curve  drawing  recording  voltmeter  is  on  the  switch¬ 
board,  the  records  of  which  show  that  with  the  regulator  in  opera¬ 
tion  the  voltage  is  maintained  within  2  per  cent  of  that  for 
w’hich  it  is  adjusted. 

customer's  meters. 

Meters  are  principally  Ft.  Wayne  and  Westinghouse  types. 
The  company  aims  to  test  these  once  a  year,  the  test  being  made 
with  the  meter  in  place  on  the  customer’s  premises,  by  using  a 


1124 


ELECTRICAL  WORLD. 


VOL.  XLVII,  No.  22, 


portable  watt-hour  meter  and  a  bank  of  lamps  of  known  voltage. 
The  company’s  methods  of  handling  meter  complaints  are  inter¬ 
esting.  A  customer’s  meter  is  tested  at  once  upon  complaint. 
If  the  customer  is  not  satisfied  he  may  have  the  meter 
tested  by  a  disinterested  expert.  If  the  meter  is  not  correct, 
the  company  bears  the  expense  of  the  test,  and  if  the  meter  is 
correct,  the  customer  pays  for  the  test.  The  company  finds 
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FIG.  6. — INFORMATION  BLANK. 

the  Calibration  card  furnished  by  the  manufacturer  with  each 
meter  of  great  value  in  settling  customer’s  complaints,  these 
cards  certifying  that  the  meter  was  tested  and  found  correct 
within  a  certain  per  cent  at  the  factory. 

BUSINESS  POLICY  AND  NEW  BUSINESS. 

In  the  past  year  there  has  been  an  increase  of  nearly  50  per 
cent  in  the  number  of  customers,  226  being  added.  Springfield 
had  a  population  in  1900  of  38,253.  The  latter  part  of  June, 
1905,  five  solicitors  were  started.  The  growth  was  so  rapid 
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that  in  September  the  soliciting  force  was  cut  down  to  one, 
owing  to  the  limited  capacity  of  the  old  plant. 

As  Springfield  is  a  good  manufacturing  town,  having  185  fac¬ 
tories,  and  as  the  company  is  now  prepared  to  take  care  of 
scattered  power  business,  a  special  effort  is  being  made  to  get 
this  class  of  business,  since  it  will  give  the  steady  day  load,  which 
is  so  essential  where  hot-water  heating  is  to  be  done.  The 
company  has  had  its  offices  on  the  third  floor  of  a  business 
block,  but  will  move  to  a  good  location  on  one  of  the  principal 
streets  where  it  can  have  a  display  room  in  connection  with  its 
office.  It  does  not  strive  to  do  wiring  for  customers,  leaving 
local  contractors  to  get  what  they  can  of  this  business.  When 
necessary  it  will  do  wiring  at  cost  plus  10  per  cent 

The  company  hopes  to  get  into  the  electric  sign  business  on 
a  large  scale;  but  little  has  been  done  so  far,  about  thirty  signs 
now  being  connected.  The  idea  is  to  run  separate  sign  cir¬ 
cuits  from  the  secondaries  of  the  transformers  in  the  down¬ 
town  district,  these  sign  circuits  to  be  operated  for  four  hours 


after  sun-down.  As  the  distance  from  the  power  station  to  the 
business  district  is  not  great,  it  is  figured  that  it  will  be  cheaper 
to  put  in  a  few  solenoid-operated  switches  and  a  special  switch 
circuit  from  the  'power  house,  than  to  have  a  patrolman  open 
and  close  these  switches. 

RECORD  BLANKS. 

In  making  up  estimates  for  material  for  a  job,  it  is  difficult 
even  for  the  experienced  man  to  think  of  all  the  items,  and 
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FIG.  9. — ALTERNATING-CURRENT  ARC  LAMP -RECORD. 


the  result  is  that  some  are  usually  omitted  and  have  to  be  added 
subsequently  or  are  left  out  of  the  original  estimates.  For  this 
reason  the  form  shown  in  Fig.  4  is  used.  This  contains  a  list 
of  the  items  likely  to  be  used  on  any  ordinary  job  of  connect¬ 
ing  up  a  service  or  installing  arc  lamps. 

Fig.  5  shows  a  4x6-in.  standard  card  used  to  sum  up  the  cost 
of  Nernst  lamp  maintenance  each  month.  Fig.  6  is  a  card  used 
simply  as  an  information  blank  in  regard  to  possible  Nernst  lamp 
customers.  Fig.  7  is  a  customer’s  card  kept  in  a  standard  4x6- 
in.  card  index.  Fig.  9  is  a  card  used  as  a  record  of  multiple  al- 
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ternating-current  arc  lamps.  Fig.  10  is  a  card  used  to  keep  a 
record  of  the  transformers  connected,  giving  their  location,  date 
of  installation,  customers  connected  and  connected  load. 

At  a  special  meeting  of  the  Board  of  Directors  of  the  com¬ 
pany  the  following  method  for  handling  the  contract  department 
was  adopted.  As  the  unsold  peak  capacity  was  400  kw,  it  was 
thought  best  to  push  the  contract  business  extensively  and  rapid¬ 
ly  and  especially  to  displace  gas  arcs  and  gas  engines.  The  com¬ 
pany  for  a  nominal  consideration  placed  the  contract  department 
directly  under  the  Nernst  Lamp  Company,  which  in  turn  has 
secured  competent  lighting,  power  and  sign  experts,  and  devised 
a  good  advertising  campaign.  The  result  has  proven  satisfactory, 
and  from  present  indications  it  will  only  be  a  short  time  until 
the  present  capacity  is  sold. 

The  company  is  under  the  general  management  of  Mr.  Charles 
S.  Kay  with  Mr.  Charles  S.  Johann  as  general  superintendent 
and  chief  engineer.  The  design  of  the  new  plant  and  of  all  the 
recent  changes  have  been  in  charge  of  Mr.  Johann. 
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Oil-Engine  Driven  Electric  Lighting  Plant  at 
Camden,  N.  Y. 


By  H.  B.  Sweet. 

MUNICIPAL  electric  lighting  plant  which  was  recently 
put  in  operation  at  Camden,  N.  Y.,  is  of  considerable  in¬ 
terest  on  account  of  the  motive  power  there  employed. 

Camden  is  a  village  of  2,500  population,  in  the  central  part  of 
the  State,  and  owing  to  numerous  manufacturing  establishments 
is  a  prosperous  and  growing  municipality. 

When  the  vote  was  taken  which  authorized  the  establishment 
of  a  municipal  lighting  system,  public  sentiment  was  in  favor 
of  water  as  a  motive  power,  provided  a  proper  site  could  be 
obtained.  When  surveys  and  measurements  were  taken  along 
the  available  streams  in  the  vicinity,  only  one  site  was  found 
which  was  worthy  of  consideration,  and  this  site  was  far  from 
ideal,  on  account  of  the  low  possible  head  and  the  indications 
of  high  flood  water. 

While  the  question  of  motive  power  was  under  consideration, 
the  attention  of  the  commissioners  having  the  matter  in  charge 
was  called  to  an  internal  combustion  engine,  using  a  low-grade 
distillate  of  petroleum,  as  fuel,  for  which  remarkable  economies 
were  claimed.  Several  plants  in  which  this  engine  had  been  in 
use  for  a  considerable  time,  were  examined,  and  a  test  made  on 
one  of  them  confirmed  the  claims  of  the  makers,  and  this  type 
of  engine  was  finally  adopted. 

The  design  of  the  plant  provided  for  the  installation  of  two 
units,  each  unit  consisting  of  one  170-hp  engine  running  at  200 
r.p.m.  direct-connected  to  a  130-kw,  two-phase  alternating-cur- 


,  ment  does  not  differ  from  that  usually  employed  in  modern  prac¬ 
tice  in  plants  providing  a  general  service  for  arc  and  incandescent 
lamps  and  motors,  the  chief  interest  in  the  plant,  centering  in  the 
prime-mover. 

The  engine  is  a  three-cylinder,  internal  combustion  machine, 
operating  upon  the  four-cycle  principle,  the  cylinders  being 
water-cooled  by  water  supplied  from  the  village  water  mains. 
An  air  compressor  run  in  connection  with  the  engine  is  used 
to  deliver  the  fuel  in  the  form  of  a  spray  into  the  engine  cylin¬ 
ders,  and  to  store  air  under  pressure  in  several  steel  air  bottles 
for  starting  the  engine.  The  air  for  fuel  injection  is  carried  to 
mingling  chambers  located  on  the  sides  of  the  cylinders,  to  which 
chambers  the  fuel  oil  is  also  led  previous  to  its  injection  into 
the  cylinders. 

An  oil  storage  tank  of  7,500  gal.  capacity  is  buried  outside  of 
the  power  house  walls,  and  oil  is  fed  from  this  tank  through  a 
rotary  hand  pump  to  a  25-gal.  auxiliary  tank  carried  on  a  bracket 
on  the  power  house  wall.  From  the  small  tank  the  fuel  oil  flows 
by  gravity  to  each  of  three  small  plunger  pumps  on  the  engine, 
each  pump  delivering  to  a  single  cylinder  through  the  mingling 
chamber,  and  all  pumps  being  controlled  by  the  governor  mech¬ 
anism.  The  operation  of  a  single  piston  through  one  complete 
cycle,  four  strokes,  is  briefly  as  follows : 

First  (inspiration  stroke).  The  piston  being  in  the  upper  end 
of  the  cylinder,  moves  to  the  bottom,  drawing  in  a  full  cylinder 
of  air  through  the  admission  air  valve,  this  air  being  under 
atmospheric  pressure. 

Second  (compression  stroke).  The  admission  air  valve  is  closed 
and  the  piston  moves  from  the  bottom  of  the  cylinder  to  the 
top,  compressing  the  air  drawn  in  at  the  previous  stroke  to  a 


Fig.  I. — Oil  Engine  Generating  Plant. 


rent  generator.  Two  single-phase,  2,200-volt  circuits  supply  the 
primary  of  the  incandescent  lighting  transformers,  while  the 
street  arc  lamps  are  supplied  by  a  6.6-amp.,  constant-current 
obtained  by  means  of  a  constant-current  transformer.  The 
switchboard  carries  feeder  regulators  and  watt-hour  meters,  in 
each  of  the  incandescent  lighting  circuits  and  a  watt-hour  meter 
in  the  primary  circuit  of  the  arc  transformer  registers  the  energy 
consumed  in  the  street  lighting  system.  The  electrical  equip- 


pressure  of  about  500  lb.  per  sq.  in.  The  heat  due  to  compression 
to  this  amount  is  sufficient  to  ignite  any  of  the  petroleum  products, 
and  just  before  the  piston  reaches  the  end  of  its  upward  stroke 
the  needle  valve  controlling  the  admission  of  fuel  is  opened, 
allowing  all  of  the  fuel  in  the  mingling  chamber  to  be  injected 
into  the  cylinder.  Upon  the  opening  of  the  needle  valve  the  fuel 
is  delivered  into  the  cylinder  by  reason  of  the  excess  of  the  com¬ 
pressor  pressure  over  that  due  to  compression  in  the  cylinder 
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of  the  engine.  The  combustion  of  fuel  takes  place  during  a  period  •  power  house  while  Figs.  2  and  3  show  the  general  arrangement 
equal  to  about  10  per  cent  of  the  downward  stroke  of  the  piston,  of  the  machinery. 

and  the  shock  of  the  power  stroke  is,  therefore,  much  less  severe  The  engine  in  this  plant  was  furnished  by  the  American  Diesel 
than  that  which  obtains  in  any  form  of  explosion  engine.  Engine  Company,  of  li  Broadway,  New  York  City,  and  the  elec- 


Figs.  2  AND  3. — Transverse  and  Longitudinal  Sections  of  Power  House. 


Third  (power  stroke).  The  piston  descends  from  the  upper 
end  of  the  cylinder  for  a  distance  equal  to  10  per  cent  of  its 
stroke;  the  fuel  supply  is  then  shut  off  and  the  power  for  the 
remaining  portion  of  the  stroke  comes  from  the  expansion  of 
the  hot  gases. 

Fourth  (exhaust  stroke).  The  piston  being  at  the  bottom  of 
the  stroke,  the  exhaust  valve  is  opened  and  in  the  return  of  the 
piston  to  the  upper  end  of  the  cylinder  the  gases  of  combustion 
are  ejected.  The  exhaust  valve  is  then  closed  and  the  cycle  has 
been  completed. 

Governing  is  effected  by  a  small  fly-ball  governor,  which  reg¬ 
ulates  the  length  of  time  during  which  by-passes  on  the  fuel  feed 
pumps  remain  closed.  During  the  closed  period  of  these  by¬ 
passes  each  pump  forces  fuel  into  its  respective  mingling  cham¬ 
ber,  from  which  it  is  injected  into  the  engine  cylinder.  Starting 
is  effected  simply  and  quickly  and  the  speed  regulation  is  fully 
up  to  that  of  high-speed  engines  of  other  types.  The  fuel  com¬ 
bustion  is  very  complete,  as  is  shown  by  the  exhaust  gases  which 
are  absolutely  colorless  within  the  full-load  rating  of  the  engine. 
A  piece  of  damp  white  blotting  paper  held  over  the  exhaust  pipe 
for  fifteen  minutes  shows  only  slight  traces  of  discoloration. 

The  acceptance  tests  conducted  upon  the  engine  after  one 
month  of  service  showed  the  following  results  in  fuel  consump¬ 
tion  per  kw-hour  at  the  switchboard,  the  corresponding  costs 
being  based  upon  the  delivered  price  of  the  fuel  oil  now  in  use. 

%  load,  .164  gal.  per  kw-hour,  cost . $.0058  per  kw-hour. 

y2  “  .112  “  "  “  0040  “  “ 

H  “  -101  “  "  “ . 0036  “  “ 

Full  “  .101  “  “  “  0036  “  “ 

The  above  fuel  consumption  and  costs  include  all  losses  up  to 
the  point  of  delivery  of  the  energy  to  the  outside  lines.  Allow¬ 
ing  the  conservative  figure  of  10  per  cent  for  electrical  losses 
and  changing  to  a  hp-hour  basis,  the  engine  should  be  charged 
with  the  following  fuel  consumption  and  costs  per  hp-hour: 


load,  .11  gal.  per  hp-ho'ur,  cost . $.0039  per  hp-hour. 

Yt  “  .076  "  “  “ . 0027  “  “ 
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The  daily  operation  of  the  plant  confirms  the  figures  of  fuel 
consumption,  given  above,  the  average  fuel  cost  for  a  lo-hour  run 
with  75  arc  lamps  for  a  connected  load  of  2,000  incandescent 
lamps,  being  less  than  $2.50. 

The  neatness  and  compactness  of  a  plant  of  this  character  is 
a  striking  feature  to  one  familiar  with  the  conditions  prevailing 
in  the  average  small  plant.  It  has  been  said  that  the  fuel  is  car¬ 
ried  upon  the  “mantle  piece,”  and  the  remark  applies  to  the 
cleanly  conditions  prevailing.  Fig.  i  shows  the  interior  of  the 


trical  apparatus  was  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company. 

Gas-Engine  Central  Station  at  Winchester,  Ind. 

The  central  station  at  Winchester,  Ind.,  owned  by  the  Citizens’ 
Water  &  Light  Company,  is  operated  entirely  by  Westinghouse 
gas  engines  supplied  with  natural  gas.  These  gas  engines  have 
now  been  in  service  about  years,  so  that  their  behavior  as 
prime-movers  in  a  central  station  can  be  fairly  judged.  There 
are  two  of  these  engines,  each  of  125  hp,  and  of  the  three-cylinder 
upright  type.  One  is  direct-connected  to  two  direct-current,  220- 
volt  generators  of  40  kw  each.  The  other  is  belted  to  a  120-kw, 
60-cycle,  i,ioo-volt,  single-phase  alternator. 

The  maintenance  of  the  gas  engine  has  been  considered  one 
of  the  bugbears  in  connection  with  its  use,  so  that  the  results 
in  Winchester  are  interesting.  Mr.  Carl  R.  Semans,  manager 
of  the  company,  says  that  the  repairs  on  these  engines  have  not 
exceeded  an  average  of  $100  per  year  for  two  engines  during 
their  life.  This,  however,  does  not  include  one  accident,  namely, 
the  breaking  of  a  crank  shaft,  which  of  course  was  a  large  item 
of  expense.  It  is  hardly  to  be  considered  as  chargeable  espe¬ 
cially  to  the  gas  engines,  as  it  is  something  that  might  occur  on 
any  engine,  although  of  course  more  likely  to  occur  on  a  gas 
engine  than  on  a  steam  engine.  The  charge  is  ignited  in  these 
engines  by  means  of  a  touch  spark.  Most  of  the  trouble  ex¬ 
perienced  with  them  is  in  connection  with  the  ignition.  The 
points  become  blackened  and  the  coating  which  forms  in  the 
igniter  causes  short-circuits  in  the  stem.  The  gas  engines  have 
given  sufficient  satisfaction  so  that  Mr.  Semans  would  put  in 
gas  engines  and  a  producer  outfit  rather  than  steam  engines  if 
building  a  plant  out  of  the  natural  gas  district.  Although  the 
present  electric  lighting  service  is  only  during  the  hours  of  dark¬ 
ness  he  thinks  that  the  company  could  probably  give  22  or  23- 
hour  service  with  the  present  engine,  although  a  shut-down  of 
an  hour  or  two  w'ould  be  necessary  each  djy  to  permit  the 
cleaning  and  inspection  of  certain  parts  of  the  gas  engines.  Tha 
most  expensive  part  of  gas  engine  maintenance  is  renewing  the 
exhaust  valves,  which  cost  $15  each.  A  lathe  is  kept  in  the 
plant  for  dressing  down  these  valves. 

22O-VOLT  LAMP  experience. 

The  direct-current  three-wire  .system  of  distribution  used  in 
the  down-town  district  has  220  volts  between  the  neutral  and 
outer  wires  and  440  volts  between  the  outers.  The  company’s 
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experience  with  220-volt  lamps  has  not  been  satisfactory.  No 
make  of  lamp  has  yet  been  found  entirely  free  of  the  fault  of 
short-circuiting  in  the  lamp  itself  near  the  leading-in  wires. 
Such  short  circuits  are  extremely  annoying  because  whenever 
they  occur  they  blow  the  fuse  on  the  circuit  supplying  the  lamp. 
All  the  principal  makes  of  lamps  have  been  tried  with  the  hope 
of  finding  one  which  did  rot  have  this  peculiarity.  Another 
drawback  to  the  use  of  220  volts  is  illustrated  by  the  fact  that 


operating  economies  have  been  made  under  Mr.  Carson’s  direc¬ 
tion.  The  station  was  giving  day  and  night  service  and  about 
21  hours  per  day  was  operated  with  a  I4x36-in.  Corliss  engine 
which  was  much  underloaded  and  had  leaky  valves  and  pistons. 
A  smaller  new  Corliss  engine,  iix24-in.,  w’as  installed,  and  the 
old  large  engine  was  overhauled  and  put  in  good  shape.  The 
small  Corliss  engine  is  now  run  20  hours  out  of  the  24,  leaving 
the  peak  load  for  the  larger  engine.  By  making  these  changes 


Gas  Engine  Statio.n  at  Winchester,  Ind. 


there  are  no  arc  lamps  in  the  down-town  district  because  of  the 
unsatisfactory  light  given  by  arc  lamps  for  220-volt  circuits, 
with  their  long,  unsteady  violet  arc. 

The  company  operates  both  the  electric  light  and  water  works 
system.  A  view  of  the  station  is  shown  in  Fig.  i.  The  water 
works  pumps  in  the  background  are  driven  by  Nash  gas  engines. 
The  plant  is  located  at  the  edge  of  town  and  some  heavy  direct- 
current  feeders  run  from  the  station  to  the  business  square. 

Gasoline  vapor  lamps  have  made  some  inroads  in  the  com¬ 
mercial  business,  about  half  a  dozen  of  customers  having  been 
lost  to  gasoline  plants  around  the  business  square.  This  is  prob¬ 
ably  due  in  part  to  the  unsatisfactory  results  obtained  with  220- 
volt  arc  lamps.  No  attempt  has  been  made  to  introduce  iio-volt 
arc  lamps,  two  in  series. 

The  company  has  both  flat-rate  and  meter  customers.  The  flat 
rate  is  75  cents  per  month  for  one  i6-cp  lamp,  $i  per  month  for 
two  i6-cp  lamp«,  $1.40  for  three  and  $1.80  for  four.  For 
each  additional  lamp  over  four,  the  rate  is  30  cents.  I^mps 
under  16  cp  arc  supplied  at  proportionate  rates,  except  that  20 
per  cent  is  added  to  compensate  for  the  Dwer  efficiency  of  the 
lower  candle-jKnver  lamps. 

The  meter  rate  is  to  cents  per  kvv-hour.  For  bills  of  from 
$5  to  $10  per  month  there  is  5  per  cent  discount;  from  $10  to 
$20,  10  per  cent  discouiU.  For  every  $10  increase  in  bill  up  to 
$go  there  is  an  increase  of  5  per  cent  in  discount,  which  makes 
the  discount  50  per  cent  for  bills  over  $90  per  month. 


Reducing  Operating  Expenses  at  Washington, 

Iowa. 


The  Iowa  Gas  &  Electric  Company,  of  which  Mr.  George 
S.  Carson,  of  Iowa  City  is  president,  recently  purchased  the 
electric  light  plant  at  Washington,  Iowa,  and  some  important 


and  by  cleaning  boiler  flues  and  looking  after  some  other  details, 
a  reduction  of  40  per  cent  in  the  coal  bill  was  made. 


Some  Points  in  Illumination. 


By  Cole  Tay. 

.\NV  wiring  contractors  and  architects  have  very  little 
idea  of  the  proper  proportioning  and  placing  of  lamps. 
As  a  rule  in  lighting  by  electricity  a  certain  number 
of  watts  per  square  foot  is  used  to  determine  the  number  of 
lamps  required  for  brilliant,  ordinary  and  general  lighting  re¬ 
spectively,  while  with  gas  one  or  several  chandeliers  and  wall 
brackets  are  placed  architecturally  without  due  regard  for  the 
results  to  be  obtained.  In  order  satisfactorily  to  study  the  sub¬ 
ject  the  effect  of  light  on  the  human  eye  should  first  be  consid¬ 
ered.  Daylight  is  the  natural  condition  for  the  eye’s  use.  *  In 
this  it  is  noted  that  on  cloudy  days  the  eye  is  fatigued  less  and 
the  details  of  objects  are  more  distinct  than  on  bright  days.  It 
it  is  also  noted  that  objects  in  the  opposite  direction  from  the 
sun  are  most  clearly  seen,  while  as  the  range  of  vision  ap¬ 
proaches  the  sun  this  distinctness  is  gradually  lost  until  when 
looking  directly  toward  it  the  object  only  appears  in  outline. 
It  is  further  noted  that  the  eye  is  less  satisfied  in  a  place  where 
there  are  bright  lights  and  shadows  than  when  the  view  is  uni¬ 
formly  illumined,  whether  the  light  be  intense  or  otherwise.  It 
is  seen,  therefore,  that  the  characteristics  of  daylight  are  per¬ 
fect  diffusion,  absence  of  strong  shadows  and  reflections  and  the 
location  of  the  source  of  light  without  the  ordinary  range  of 
vision. 

Applying  these  observations  to  the  indoor  lightirg  problem 
the  following  points  will  be  gathered :  First,  that  the  lamps 
should  be  small  units  uniformly  distributed,  for  the  eye  adjusts 
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itself  to  the  strongest  light  in  the  range  of  vision,  and  objects 
reflecting  a  smaller  amount  appear  to  be  less  illuminated  than 
if  the  entire  light  were  less  intense,  but  uniformly  distributed. 
Therefore,  gas  arcs  and  electric  arcs  are  not  suitable  where  detail 
is  required.  Put  the  arcs  in  the  market,  warehouse  or  large 
high-studded  room  having  few  obstructions  to  cast  shadows 
and  use  the  small  units  for  drug  stores,  book  stores,  rooms 
having  show  cases,  libraries,  etc.  Again,  the  multiplicity  of 
small  units  makes  the  shadows  less  sharp,  both  because  the 
sources  are  less  intense  and  because  the  shadow  of  one  lamp  is 
lighted  by  the  other. 

The  lamp  should  be  placed  high,  for  the  intensity  on  a  lighted 


by  concealing  the  lights  or  by  turning  down  those  which  are- 
visible  when  the  attention  is  desired  on  the  stage. 

When  it  is  impossible  to  place  the  lights  high  the  source  in. 
either  electricity  or  gas  should  be  diffused  by  some  means  such, 
as  a  ground-glass  globe. ,  The  loss  in  candle-power  in  transmit¬ 
ting  the  light  may  not  be  so  much  as  might  at  first  be  imagined,^ 
since  the  total  candle-power  of  the  lamp  is  its  intensity  multiplied 
by  the  superficial  area  of  the  incandescent  surface.  Thus,  the 
great  intensity  of  the  arc  of  a  naked  arc  lamp  is  multiplied  by  a 
very  small  superficial  area,  while  when  enclbsed  in  a  globe  suffi¬ 
ciently  translucent  just  to  hide  the  arc,  the  less  intensity  is 
multiplied  by  the  external  surface  of  the  globe.  In  considering 
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FIG.  I. — ILLUMINATION  CURVES  OF  CONTINUOUS-CURRENT,  SERIES- 
ENCLOSED  ARC. 

surface  is  inversely  proportional  to  the  square  of  the  distance 
of  the  source  from  that  surface,  and  the  difference  between  the 
vertical  and  slant  rays  is  less  as  this  distance  is  increased,  which 
adds  to  the  uniformity.  Thus,  considering  a  light  of  uniform 
spherical  candle-power  6  ft.  above  a  surface,  the  slant  distance 
at  a  point  6  ft.  from  the  first  is  about  ft.  and  the  intensity 
directly  beneath  the  light  is  to  that  at  the  second  point  as  72 
is  to  36,  or  nearly  double;  while  if  the  light  be  raised  to  a 
height  of  10  ft.  the  intensities  at  the  points  in  question  arc  as 
136  to  100,  or  only  The  intensity  curves  at  different  dis¬ 

tances  from  the  lamp  as  shown  in  Figs,  i  and  2  illustrate  this 


FIG.  3. — CURVES  SHOWING  DISTRIBUTION  OF  LIGHT  WITH  HOLO- 
PHANE  REFLECTORS. 


FIG;  2. — ILLUMINATION  CURVES  OF  ALTERNATING-CURRENT,  SERIES- 
ENCLOSED  ARC. 


the 'entrance  of  intense  rays  into  the  eye  it  should  be  noted  that 
rays  reflected  by  a  bright  surface  have  this  same  effect.  As  an 
extreme  case  it  has  happened  that  the  reflected  rays  from  the 
pencil  writing  of  a  clerk  whose  work  was  placed  directly  be¬ 
tween  himself  and  an  arc  lamp  caused  such  irritation  of  the 
eye  that  the  services  of  an  optician  were  necessary ;  the  w’hole 
trouble  could  have  been  obviated  by  simply  moving  the  work  lO 
one  side  of  the  direct  line  between  the  clerk  and  the  lamps 
when,  of  course,  the  reflected  rays  passed  in  a  different  direction. 

A  uniform,  well-distributed  light  of  a  given  amount  gives 
clearer  detail  and  consequently  appears  to  give  more  light  than 
a  greater  amount  supplied  by  large  concentrated  units.  This  is 
due  to  the  tendency  of  the  eye,  above  referred  to,  to  adjust  itself 
to  the  strongest  light  offered. 

Having  considered  these  three  fundamental  characteristics,  the 
problem  is  simply  to  adapt  them  to  the  conditions  of  the  room 
in  question  and  then  choose  the  amount  of  light  that  will  give 
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point.  Again,  the  lamps  being  above  the  range  of  vision,  the 
eye  receiving  the  reflected  rays  from  its  work  is  not  pierced 
from  the  side  by  direct  rays.  When  this  condition  is  not  ob¬ 
tained  the  eye  suffers  extrem^y  from  the  unnatural  strain. 
The  church  and  public  halls  are  very  common  instances  where 
this  rule  is  violated.  The  eye  in  looking  at  the  speaker  is 
obliged  to  receive  the  rays  of  intervening  lamps.  The  lids  swell 
to  protect  the  eye  and  the  result  is  a  drowsiness  too  often  at¬ 
tributed  to  the  dullness  of  the  speaker  or  to  lack  of  ventilation. 
The  discerning  theatre  manager  takes  advantage  of  this  fact 


the  intensity  required.  The  measure  of  intensity  is  the  foot- 
candle  or  candle-foot,  which  is  the  intensity  of  light  given  by 
a  standard  candle  at  the  distance  of  one  foot.  Thus,  a  i6-cp 
incandescent  lamp  gives  16  foot-candles  at  a  distance  of  one 
foot;  or  since  this  intensity  varies  inversely  as  the  square  of 
the  distance,  it  gives  4  candle-feet  at  a  distance  of  2  feet,  or  one 
candle-foot  at  a  distance  of  4  ft.  The  selection  of  the  required 
foot-candles  is  determined  by  the  proposed  use  of  the  room  and 
the  color  and  condition  of  the  walls  and  ceilings  as  well  as  the 
height  of  the  ceiling.  The  intensity  necessary  for  good  illumina- 


June  2,  1906. 


ELECTRICAL  WORLD. 


1129 


-.tion  varies  from  foot-candle  for  general  lighting  of  public 
halls,  etc.,  for  stores  displaying  goods  in  detail,  i  to  for 
bright  illumination  of  ballrooms,  etc.,  and  2  to  2j4  for  reading 
and  desk  lamps. 

The  selection  of  the  proper  unit  is  also  governed  by  the  color 
and  character  of  the  walls  and  ceilings  and  the  amount  of  inter¬ 
ruption  caused  by  furniture  and  other  objects.  The  value  of 
the  light  used  can  be  greatly  increased  by  introducing  good 
reflecting  surfaces.  Dark  colors  in  wall  and  ceiling  tints  and 
finish  of  woodwork,  draperies  and  broken  surfaces  like  book¬ 
cases  and  .^helves,  reflect  but  little,  while  a  glossy  white  paint 
increases  the  available  light,  85  per  cent  being  reflected.  Thus, 
in  a  room  devoid  of  furniture  with  fresh  white  enamel  paint  on 
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FIG.  5. — ILLUMINATION  CURVES  OF  CONTINUOUS-CURRENT,  9.6- 
AMP.,  SERIES-OPEN  ARC. 

walls  and  ceilings,  the  available  light  is  five  times  that  of  the 
source.  This  does  not  mean,  of  course,  that  the  total  amount 
of  light  emitted  is  increased,  but  that  the  part  which  would  other¬ 
wise  be  absorbed  by  the  non-reflecting  surfaces  is  turned  back 
by  the  white  paint  and  is  available  for  use  in  conjunction  with 
the  direct  rays.  On  the  other  hand,  if  the  walls  are  hung  with 
black  velvet  only  1.003  times  the  original  light  can  be  utilized. 


creased,  or  better,  the  light  of  the  next  lamp  may  be  made  to 
reinforce  the  first  by  regulating  its  distance.  Although  this  dis¬ 
tance  cannot  be  w'ell  calculated  accurately,  the  following  estimate 
will  aid  the  judgment:  Suppose  0.8  foot-candle  the  intensity 
to  be  furnished  by  the  first  lamp,  which  is  taken  as  an  end  one 
in  one  row,  and  0.4  to  be  furnished  by  the  next  adjacent  lamp. 
If  there  is  but  one  row,  then  the  height  will  be  found  by  using 
the  0.8  foot-candle  from  one  lamp  as  above.  The  distance  to 
the  next  lamp  ,will  be  the  square  root  of  the  difference  of  the 
candle-power  of  the  lamp  divided  by  0.4  foot-candle  and  the 
square  of  the  height  first  found.  Taking  convenient  figures  for 
illustration,  if  the  desired  intensity  be  1.2  foot-candles,  the 
height  of  a  lamp  giving  16  spherical  cp  will  be  V 16  ^  0.8  =  V20 
=  about  4^2  ft.,  and  the  distance  apart  of  the  lamps  will  be 
V16-T-0.4  —  20  =  V40  —  20  =  about  414  ft.  again.  Then  the 
two  lamps  together  will  give  an  intensity  of  1.2  foot-candles. 
If  this  were  not  an  end  lamp  there  would  be  two  aiding  lamps, 
each  giving  %  of  1.2  foot-candles  and  the  distance  apart  would 
be  Vi6-i-o.2  —  20  =  V80  —  20  =  about  If  there  were 
three  rows  placed  opposite  each  other — that  is,  not  staggered — 
there  would  be  four  aiding  lamps  giving  1/12  of  1.2  foot-candles, 
and  the  distance  would  be  V 16  -r-  o.  i  —  20  =  V 160  —  20,  say 
12  ft.  This  is  assuming  that  the  lamps  have  a  uniform  intensity 
at  the  angles  covered.  This  is  not  true  of  any  particular  kind 
of  lamp  or  in  different  makes  of  the  same  kind  of  lamp. 

A  graphical  illustration  of  reinforcement  of  lamps  is  shown  in 
Fig.  6,  where  by  placing  two  lights  12  ft.  apart  almost  uniform 
intensity  is  obtained.  The  rated  candle-power  of  any  lamp  is  the 
spherical  or  hemispherical  candle-power,  the  first  being  the  average 
of  about  38  readings  of  the  photometer  taken  at  different  angles 
through  a  complete  circle,  the  second  the  same  readings  taken 
through  a  semi-circle.  Where  the  intensity  varies  greatly  as  in 
an  arc  lamp,  a  curve  of  the  candle-power  of  the  lamp  at  different 
angles  should  first  be  made  in  which  the  vertical  and  horizontal 
scales  should  be  in  feet,  as  in  the  illustrations.  Having  drawn  this 
for  one  lamp,  it  is,  of  course,  good  for  any  number  of  future 
cases.  Then  in  the  above  illustration  the  candle-power  in  the  par¬ 
ticular  direction  is  used  and  the  calculations  made  as  before.  As 
it  is  evidently  impossible  to  obtain  absolute  uniformity  of  distribu- 


FIG.  6. — ILLU.MINATION  CURVES  OF  16-CP  INCANDESCENT 
LAMP  WITH  HOLOPHANE  REFLECTOR. 


FIG.  7. — ILLUMINATION  CURVES  OF  5O-CP  MERIDIAN  LAMP  WITH 
FROSTED  GLOBE. 


.As  an  extreme  case  if  the  walls  and  ceilings  were  covered  with 
French  plate  mirrors  20  times  the  light  obtained  by  the  original 
•  conditions  would  be  available.  Between  these  limits  there  is  a 
wide  range  for  the  exercise  of  judgment. 

Having  chosen  the  intensity,  the  height  of  the  lamp  is  deter¬ 
mined  by  dividing  the  candle-power  of  the  lamp  by  the  foot- 
candles  required  and  taking  the  square  root  of  the  result.  This 
gives  us  the  height  above  the  surfaces  to  be  lighted,  which  are 
the  counters,  tables,  goods  displayed,  e^c.  If  this  brings  the  lamps 
:too  low,  a  larger  unit  must  be  used,  the  number  of  lamps  in¬ 


tion,  the  above  calculations  may  be  made  roughly  and  are  not 
tedious. 

When  the  walls  are  practically  non-reflecting,  the  distance  of  the 
first  lamp  from  them  will  be  given  by  the  first  example  above. 
Where  the  reflection  is  good,  the  total  amount  may  be  taken 
equal  to  that  of  a  lamp  and  the  distance  will  be  equal  to  that  be¬ 
tween  two  lamps  when  there  is  but  one  row.  Of  course,  in 
practice  the  lamps  sometimes  cannot  be  placed  symmetrically  and 
the  distance  apart  will  not  often  fit  the  dimensions  of  the  room. 
In  that  case,  having  determined  the  theoretical  distance  apart 
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as  above,  the  watts  per  square  foot  can  be  determined  by  divid¬ 
ing  the  candle-power  of  the  lamp  used  by  the  area  lighted.  Take 
the  above  case  where  there  are  three  rows  12  ft.  apart,  the  area 
allotted  to  one  lamp  would  be  approximately  12  ft.  square,  or 
144  sq.  ft.;  and  allowing  50  watts  per  lamp  there  would  be 
watt  per  sq.  ft.  In  the  case  of  a  single  row,  the  area  allotted 
each  lamp  would  be  7^  ft,  square,  say  58  sq.  ft.,  and  the  watts 
per  sq.  ft.  would  be  50  58,  or  9/10.  Now  dividing  the  area 

of  the  room  in  question  by  the  watts  per  square  foot  gives  us  the 
number  of  lamps  required  for  the  room.  It  will  be  seen  by  Fig. 
3  that  the  staggered  lamps  produce  more  uniform  illumination 
than  those  placed  opposite.  It  is  often  impossible  to  stagger  the 
rows  without  destroying  the  symmetry,  but  when  there  are  three 
or  more  rows  they  may  always  be  staggered. 

In  window  lighting  two  objects  are  desired.  First,  to  attract 
customers  from  a  distance  by  the  blaze  of  light  in  the  windows 
as  a  whole  and  second  to  display  goods  in  detail  to  a  person  near 
the  window.  The  first  condition  is  obtained  by  exposing  the 
lamps  in  such  a  way  as  to  light  the  whole  glass  area,  the  second 
by  concealing  them  as  much  as  possible  and  depending  on  the 
light  reflected  from  the  goods  only.  The  character  of  the  goods 
displayed  determines  whether  the  first  effect  would  be  obtained 
at  the  expense  of  the  second.  If  the  detail  is  great,  as  with 
jewelry  or  toys,  or  when  soft  effects  are  desired,  as  in  draperies, 
the  reflected  light  only  should  be  used  and  the  blaze  should  be 
obtained  by  outside  light.  When  the  articles  are  large  as  in 
.  a  furniture  store,  the  reflected  light  may  be  made  secondary. 
In  either  case  but  one-half  the  window  light  may  be  considered 
available,  for  the  interior  lighting  displacing  that  amount  of  the 
light  calculated  for  the  store.  The  light  should  be  placed  as 
near  the  pane  of  the  glass  as  is  consistent  with  good  mechanical 
construction,  thereby  lighting  the  glass  itself  better  and  also 
show'ing  the  goods  by  rays  that  are  reflected  more  directly  from 
them  to  the  outside.  As  stated  above,  the  conditions  encountered 
make  the  matter  of  lighting  one  of  judgment,  but  by  studying  the 
problem  as  outlined  a  layman  can  secure  the  results  effectively. 

The  above  rules  hold  good  for  rooms  not  over  15  ft.  high.  For 
heights  above  this  the  installation  should  be  increased  in  a  direct 
proportion  to  the  increased  height  of  the  room.  Thus,  in  a  room 
18  ft.  high,  the  installation  as  above  calculated  would  be  in¬ 
creased  by  3/15,  or  14-  ^  he  lamps  should  be  placed  high  if  the 
top  of  the  room  is  to  be  lighted,  and  the  necessary  intensity  could 
be  gained  by  combining  the  lights  of  several  adjacent  lamps  in  a 
manner  similar  to  the  case  above  referred  to. 

The  curves  above  mentioned  are  easily  plotted  on  common 
cross-section  paper,  by  using  the  candle-pow'er  as  given  by  the 
photometer  for  each  angle  of  10“.  It  will  be  found  convenient 
to  plot  the  candle-power  by  drawing  quadrants  of  circles  in  which 
the  radii  represent  the  candle-power,  with  the  center  at  the 
upper  left-hand  corner  of  the  sheet,  using  a  scale  such  that  all 
the  units  shall  be  multiples  of  ten.  Thus,  in  Fig.  7,  the  candle- 
powers  are  20  ft.  to  the  inch,  the  distances  are  2  ft  to  the  inch, 
and  the  foot-candles  are  2  foot-candles  to  the  inch. 

Having  the  curve  of  the  lamp  plotted,  and  wishing  to  know 
the  intensity  on  a  plane,  say,  5  ft.  below  the  lamp,  as  in  Fig.  7, 
place  the  zero  of  the  scale  (20  ft.  to  the  inch  in  this  case)  at  o, 
and  swing  it  to  the  point  D,  where  the  intensity  is  required. 
Note  the  candle-power  where  the  scale  crosses  the  curve  at  D, 
and  the  distance  where  it  crosses  the  plane  at  B.  Divide  the 
candle-power,  O  D,  by  the  square  of  the  distance  O  B,  and  the 
result  is  foot-candles,  to  be  laid  off  on  the  vertical  ordinate,  B  C. 
The  intensities  may  be  found  at  other  points  similarly,  taking 
the  points  near  together  where  the  desired  curve  changes  direc¬ 
tion  rapidly.  Having  drawn  two  intensity  curves  for  a  given 
plane,  the  distance  apart  may  be  determined  by  folding  one  sheet 
along  the  line  of  the  plane  and  placing  the  inverted  curve  on 
the  line  of  the  plane  of  the  other  curve.  By  sliding  the  lower 
curves  from  right  to  left,  the  distance  between  the  two  curves 
will  give  the  total  foot-candles  due  to  reinforcement  of  one  lamp 
by  its  neighbor,  and  the  proper  distance  apart  of  the  lamps  easily 
determined.  (See  Fig.  6.)  Fig.  3  shows  the  lines  of  equal  in¬ 
tensity  as  plotted  from  the  curve  in  Fig.  6,  that  part  to  the  left 
of  A  B  showing  the  lamps  opposite ;  that  to  the  right  staggered. 
This  curve  shows  remarkably  uniform  intensity. 


Lighting  of  Public  Halls  and  Lodge  Rooms 


By  J.  R.  Cravath  and  V.  R.  Lansingh. 

IN  the  lighting  of  public  halls,  lodge  rooms  and  the  like, 
the  object  to  be  attained  is  an  even,  general  illumination 
of  the  whole  room  with  as  little  eye-trying  glare  in  the  eyes 
of  the  audience  as  possible.  In  audience  rooms  of  all  kinds,  it 
is  desirable  either  to  conceal  the  sources  of  light,  or,  if  this 
is  not  practicable,  to  place  them  high,  and  so  far  out  of  the 
ordinary  line  of  vision  that  the  effect  on  the  eye  will  be  least 
detrimental.  The  rays  from  a  source  of  artificial  light,  if 


FIG.  I. — A  WELL-LIGHTF.D  LODGE  HALL. 


that  source  is  not  very  intense,  may  not  be  sufficient  to  cause 
noticeable  discomfort  to  a  person  with  strong  eyes.  When 
one  sits  for  a  long  time  w'ith  the  rays  falling  in  the  eye,  however, 
there  usually  follows  a  slight  unpleasant  burning  sensation, 
the  cause  of  which  the  owner  is  frequently  not  aware  of. .  The 
only  way  to  obviate  entirely  this  is  to  keep  the  sources  of  light 
where  direct  rays  from  them  cannot  fall  in  the  eye.  As  this  is 
frequently  not  practicable,  the  use  of  diffusing  globes  is  the 
next  best  thing,  always  keeping  the  light  as  far  out  of  the  ordi¬ 
nary  line  of  vision  as  possible. 

The  following  engravings  are  from  photographs  taken  by  day¬ 
light  to  show  the  arrangement  and  equipment  of  lights.  Fig.  l 


FIG.  2. — A  BAD  METHOD  OF  HALL  LIGHTING. 


is  an  example  of  a  well-lighted  lodge  hall.  The  lamps  are 
placed  high  on  the  ceiling  and  are  enclosed  in  globes  which 
diffuse  the  light,  and  at  the  same  time  give  the  maximum  amount 
of  light  downward.  The  same  effect  could  be  produced  by  a 
diffusing  globe,  if  it  were  of  a  large  enough  diameter  to  permit 
the  introduction  of  a  small  reflector  through  the  neck  of  the 
globe,  which  reflector  could  be  placed  over  the  lamp.  A  ball 
with  prismatic  reflector  for  the  top  half  and  ground  glass  bottom 
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would  produce  similar  results  to  the  globes  used.  It  would  have 
been  possible  to  have  lighted  this  hall  well  by  using  instead 
of  these  globes,  a  prismatic  reflector  with  frosted  bulb  lamps. 
The  latter  arrangement  would  probably  have  resulted  in  a 
higher  intensity  of  light  on  the  floor,  since  reflectors  give  a 
stronger  downward  candle-power  than  the  globes  mentioned. 
The  general  effect  would  have  been  more  trying  on  the  eyes 
on  account  of  the  less  perfect  diffusion  of  the  light,  and  the 
cost  of  lamp  renewals  would  •  have  been  greater  since  frosted 
bulb  lamps  have  only  approximately  half  the  life  of  clear  bulb’ 
lamps  enclosed  in  globes.  The  hall  shown  in  Fig.  i,  which  is  a 
lodge  room  known  as  Washington  Hall  in  Chicago,  is  44  ft. 
wide  by  50  ft.  long.  There  are  48  lamps  of  16  cp  on  the  two 


FIG.  3. — SYSTEM  OF  LIGHTING  RUINOUS  TO  EYES. 

ceiling  beams  and  ii  lamps  in  the  circle  at  the  center.  The 
six  lamps  back  of  the  platform  should  hardly  be  counted  as 
aiding  in  the  useful  illumination  of  the  room,  as  they  detract 
from  rather  than  add  to  the  general  effect,  and  should  never 
be  turned  on.  Counting  the  ceiling  lamps  only,  therefore,  there 
are  59  i6-cp  lamps  to  illuminate  this  hall  of  2,200  sq.  ft.  floor 
space.  With  lamps  taking  56  watts  each  the  energy  consump¬ 
tion  would  be  1.5  watts  per  square  foot  of  floor  space  in  this 
room.  The  illumination  is  good. 

Fig.  2  shows  an  assembly  room  lighted  mainly  from  a  central 
chandelier.  This  chandelier  is  equipped  with  opal  bell  reflec¬ 
tors.  The  light  falls  in  the  eyes  of  persons  seated  in  the  back 
row.  Although  a  central  chandelier  is  the  common  method  of 
lighting  such  a  room,  it  is  hard  on  the  eyes  of  that  part  of 
the  audience  which  must  face  it.  It  would  have  been  better  to 
place  the  lamps  at  the  rear  and  sides  of  the  room  so  that  the 
rays  would  not  fall  in  the  eyes  of  persons  in  the  audience.  Some¬ 
what  higher  efficiency  could  be  secured  with  the  present  chan¬ 
delier  and  reflectors  by  pointing  the  lamps  straight  down,  be¬ 
cause  with  this  reflector,  which  gives  a  wide  distribution  of 
light,  an  unnecessary  amount  of  light  is  thrown  toward  the 
ceiling  when  the  light  is  placed  at  an  angle  as  in  this  case.  A 
better  w'ay  if  the  chandelier  is  retained  would  be  to  raise  the 
chandelier  to  mar  the  ceiling  and  use  powerful  prismatic  con¬ 
centrating  reflectors  to  throw  the  light  down,  leaving  the  lamps 
at  about  the  same  angle  as  shown,  thus  getting  the  lamps  more 
out  of  the  line  of  vision.  The  bracket  lamps  on  either  side  of 
the  stage  are  very  trying  since  they  must  be  faced  by  the  audi¬ 
ence. 

Fig.  3,  the  Masonic  Temple  lodge  room  in  Chicago,  is  a  glar¬ 
ing  example  of  how  not  to  light  such  a  room.  The  large  number 
of  bare  lamps  placed  on  the  arches  make  it  impossible  for  per¬ 
sons  in  the  audience  not  to  receive  a  large  amount  of  light 
from  these  lamps  directly  in  the  eyes.  Furthermore,  since  there 
are  no  reflectors  on  the  lamps,  a  large  amount  of  light  is  wasted 
which  could  be  directed  downward  were  reflectors  used.  The 
lighting  of  this  hall  could  be  considerably  improved  by  simply 
putting  on  deep  reflectors  with  frosted  bulb  lamps,  which  would 
increase  the  amount  of  illumination  on  the  floor  and  decrease 
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the  glare.  If  enclosing  globes  are  used  for  diffusing  purposes, 
the  choice,  if  maximum  efficiency  were  desired,  would  lie  be¬ 
tween  the  ordinary  diffusing  globe  and  the  diffusing  ball,  either 
of  which  would  direct  the  light  downward.  Otherwise  ground 
glass  balls  could  be  used.  In  planning  the  lighting  of  a  new 
room  of  this  kind  the  lamps  should  be  placed  behind  rather 
than  upon  the  arches  and  thus  be  hidden  from  the  view  of  the 
audience  when  the  room  is  used  for  general  entertainment  pur¬ 
poses.  If  this  were  done,  the  lamps  should  be  placed  at  an 
angle  of  about  45  deg.  to  the  ceiling,  pointing  forward  toward 
the  platform,  and  equipped  with  efficient  reflectors  to  direct 
the  light  forward  and  downward. 


Combination  Lighting  and  Traction  Plants. 


A  number  of  interurban  roads  in  the  Central  West  have 
reached  the  stage  in  their  development  where  they  are  seek¬ 
ing  loads  for  their  power  stations.  The  purchase  of  small  light¬ 
ing  stations  in  towns  along  their  line  not  only  furnishes  an 
additional  source  of  income,  but  it  provides  consumption  of 
current  during  the  night  when  the  railroad  load  is  light.  Where 
high-tension  transmission  from  the  central  station  is  used,  the 
lighting  station  in  a  small  town  can  frequently  be  transformed  into 
a  sub-station  to  good  advantage,  and  the  expenses  of  operation 
are  reduced  considerably  as  the  attendants  can  take  care  of 
both  systems.  An  interesting  combination  plant  of  this  kind 
is  now  in  operation  at  Norw-alk,  O.,  the  plant  and  system  of 
the  Norwalk  Gas  &  Electric  Company  having  been  acquired 
by  the  Cleveland  &  Southwestern  Traction  Company.  The  old 
power  plant  has  recently  been  thoroughly  overhauled  and  now 
contains  a  rotary  converter  for  operating  the  west  end  of  the 
Norw'alk  division  of  the  road  feeding  eastward  about  12  miles. 
The  old  boilers  and  engines  were  retained  for  use  in  case  of 
emergency  and  they  have  proved  very  convenient  for  operating 
not  only  the  local  lighting  system,  but  a  portion  of  the  rail¬ 
way  end  as  well  in  cases  of  trouble  with  the  transmission  line. 
The  two  engines  are  125-hp  Hamilton-Corliss  condensing  en¬ 
gines  placed  on  either  side  of  the  engine  room.  Adjoining  one 
of  these  engines  is  a  250-kw  rotary  converter,  while  adjoining 
the  other  is  a  motor-generator  set  consisting  of  a  300-hp,  387- 
volt,  alternating-current,  motor  direct-fconnected  to  a  200-kw, 
2,ooo-volt  arc  machine.  Belted  to  the  extended  shaft  of  the  ro¬ 
tary  is  a  75-kw  alternator  for  incandescent  lighting.  The 
primary  current  enters  the  station  at  22,000  volts  and  passes 
through  a  step-down  transformer,  where  it  is  reduced  to  387 
volts.  'I'he  current  passes  through  an  alternating-current  switch¬ 
board  controlling  the  circuits  to  the  rotary  and  to  the  motor- 
generator  set.  The  650-volt,  direct-current  generated  by  the 
rotary,  supplies  a  small  power  circuit  in  the  city  as  well  as  the 
railway.  The  7S-kw  machine  belted  to  the  rotary  supplies  the 
daylight  incandescent  load.  This  machine  is  connected  to  a 
common  bus-bar  with  the  larger  generator,  and  the  motor- 
generator  set  is  started  in  the  evening  when  the  lighting  load 
becomes  heavier.  The  rotary  and  the  7S-kw  alternator  have  sep¬ 
arate  exciters  and  the  voltage  variation  caused  by  the  inequality 
of  the  railway  load  is  compensated  for  in  the  lighting  circuits 
by  a  voltage  regulator  for  the  exciter  voltage. 

The  energy  for  the  street  lighting  is  taken  off  in  four  cir¬ 
cuits  through  Westinghouse  current  regulators,  two  circuits 
on  each.  The  motor-generator  set  may  be  connected  by  means 
of  a  lever-operated  clutch  to  the  belt  and  pulley  from  the  engine 
adjoining  it,  while  the  other  engine  is  belted  to  a  jack  shaft 
from  which  either  the  rotary  or  the  75-kw  generator  may  be 
belted  in  very  short  order. 

The  whole  is  an  extremely  flexible  arrangement.  In  several 
instances  where  the  transmission  lines  have  been  interrupted, 
direct  current  for  that  end  of  the  railway  has  been  supplied 
from  this  station;  while  on  other  occasions  the  machines  have 
been  operated  inverted,  and  alternating  current  has  been  gen¬ 
erated  for  the  next  sub-station,  so  that  the  entire  division  has 
been  operated  from  this  station. 

The  company  has  recently  greatly  improved  its  line  work  and 
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has  put  up  22  miles  of  arc  circuit  of  No.  6  and  No.  8  wire;  i8 
miles  of  commercial  circuit  of  Nos.  4,  6  and  8  wire,  and  five 
miles  of  motor  circuit  of  No.  8  wire.  The  town  has  a  popula¬ 
tion  of  about  8,000.  Natural  gas  is  sold  at  a  very  low  rate  and 
the  company  has  entirely  abandoned  its  artificial  gas  business. 
It  operates  about  3,000  incandescent  lamps  and  makes  a  rate  of 
10  cents  net  for  residences  with  a  minimum  charge  of  $i  per 
month,  and  6  to  8  cents  per  kw-hour  for  stores  and  business 
places.  Formerly  it  had  a  great  many  flat-rate  customers,  blit 
these  are  being  taken  off  as  rapidly  as  possible.  The  city  con¬ 
tract  calls  for  no  arc  lamps  at  $70  per  year,  midnight  schedule. 

The  local  manager  is  now  starting  on  an  aggressive  cam¬ 
paign  after  additional  residence  business,  the  installation  of  fans, 
electric  signs,  small'  motors,  electric  flat-irons  and  other  heating 
specialties.  He  is  fitting  up  a  room  with  these  articles  for 
demonstration. 


New  Type  of  Alternating-Current  Motor  for 
.  Elevator  and  Tool  Work. 

In  a  paper  read  at  the  recent  Milwaukee  meeting  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers  Mr.  Maurice  Milch  de¬ 
scribed  a  type  of  motor  in  which  starting  characteristics  similar 


FIGS.  I  .\ND  2. — UI.VGRA.M  OF  CO.MPONF.NT  .MOTORS. 

to  those  of  a  repulsion  motor  are  associated  with  the  synchron¬ 
ous-load  characteristics  of  an  induction  motor.  The  motor  con¬ 
sists  of  a  repulsion  motor  and  a  commutator  induction  motor 
combined  in  one  structure.  The  two  component  motors  are 
shown  diagramniatically  in  Figs,  i  and  2.  It  is  stated  that  the 
commutator  motor  indicated  in  Fig.  2  does  not  possess  any  start¬ 
ing  torque  whatsoever,  for  any  sine-shaped  field  component 


FIG.  3. — CHAR.\CTERISTICS  OF  5-HP  MOTOR. 

perpendicular  upon  one  brush  circuit  is  completely  damped  out 
and  annihilated  by  the  other  brush  circuit  which  is  short-cir¬ 
cuited  upon  itself  and  does  not  contain  counter  electromotive 
forces  when  the  rotor  is  at  rest.  As  soon,  however,  as  the 
rotor  is  set  int(>  motion  a  torque  appears  which  just  grad¬ 


ually  increases  and  then  decreases  as  the  rotor  approaches  syn¬ 
chronism  ;  thus  it  possesses  the  speed-torque  characteristics  of 
the  single-phase  induction  motor.  The  author  shows  that  by 
simply  choosing  a  particular  distribution  of  ampere-tums  along' 
the  gap  of  the  machine,  the  two  elementary  motors  indicated  in 
Figs.  I  and  2  may  be  combined  in  one  apparatus,  and  that  by 
winding  the  primary  member  with  any  full-pitch  distributed  wind¬ 
ing  and  the  secondary  member  with  any  full-pitch  drum  winding 
the  required  conditions  will  be  obtained.  When  the  motor  is 
provided  with  two  sets  of  brushes,  each  set  being  placed  nearly 
perpendicularly  to  the  other,  the  resultant  machine  will  be  simi¬ 
lar  in  principle  to  a  combination  of  a  two-pole  induction  motor 
with  a  four-pole  repulsion  motor,  which  possesses  a  good  start¬ 
ing  torque  and  a  limiting  speed  somewhat  above  synchronism. 

Fig.  3  shews  the  results  of  a  brake  test  of  a  5-hp,  60-cycle, 
220-volt  motor.  The  performance  of  the  motor,  according  to 
these  curves,  compares  very  favorably  with  any  other  single-phase 
motor  of  this  size,  and  at  the  same  time  points  out  the  commer¬ 
cial  possibilities  of  the  motor.  Considering  the  application  of 
this  motor,  that  is,  for  tool,  elevator  and  similar  work,  it  would 
appear  that  the  large  slip  at  full  load  is  of  very  little  importance 
in  most  cases.  Should  closer  speed  regulation  be  required  in  a 
particular  case,  a  portion  of  the  primary  windit^  may  be  cut 
out  at  full  speed  so  as  to  make  the  axis  of  the  primary  member 
practically  coincide  with  that  of  the  “power”  circuit  of  the  sec¬ 
ondary:  the  slip  will  then  be  reduced  to  about  three  or  four  per 
cent.  The  high  power  factor  is  due  to  the  introduction  of  an 
auxiliary  electromotive  force  into  the  “compensating”  circuit, 
which  serves  to  supply  the  exciting  magpietomotive  force  to  the 
rotor,  which  is  almost  non-inductive  at  synchronous  speed.  The 
commutation  of  all  motors  of  this  t\’pe  built  so  far  compares 
quite  well  with  that  of  corresponding  direct-current  motors,  and 
endurance  tests  have  also  shown  that  the  commutator  does  not 
require  more  care. 


Automatic  Engine  Stops. 


At  the  Milwaukee  convention  of  the  American  Institute  of 
Electrical  Engineers,  Mr.  Charles  M.  Heminway  presented  a 
paper  describing  automatic  safety  devices  for  steam  engines  and 
turbines.  The  author  stated  that  automatic  stops  bear  the  same 
relation  to  steam  engines  and  turbines  that  safety  valves  do  to 
boilers  or  circuit-breakers  to  dynamos.  It  is  probable  that  the 
universal  adoption  of  circuit-breakers  closely  followed  an  un¬ 
usually  large  number  of  accidents ;  similarly,  the  alarming  in¬ 
crease  in  the  number  of  runaway  engines  and  resultant  fly-wheel 
wrecks  will  doubtless  hasten  the  general  use  of  safety  devices 
for  engines  and  turbines. 

Engine  stops  are  of  varied  design  and  are  applied  in  many 
different  ways.  Most  of  them  are  designed  merely  to  stop  the 
engine  mechanically  in  case  of  over-speed.  There  is  a  growing 
tendency  toward  the  use  of  electric  current  to  trip  the  engine 
stops,  thus  allowing  them  to  be  operated  from  any  number  of 
points.  When  an  employe  is  caught  in  the  machinery,  when 
the  belting  breaks,  when  the  shafting  or  the  machinery  is  out 
of  order,  when  a  cylinder  head  blows  out — in  all  cases  when  it 
would  be  impossible  to  reach  the  throttle  promptly,  the  auto¬ 
matic  stop  is  invaluable. 

One  stop  is  designed  to  be  attached  to  the  governor  column, 
and  upon  being  tripped  electrically,  opens  a  steam  valve,  allow¬ 
ing  steam  to  enter  a  small  cylinder  against  a  piston  which  raises 
the  governor  balls  to  their  maximum  position  thereby  cutting 
off  the  supply  of  steam  to  the  cylinder.  This  is  a  reliable  stop 
and  in  connection  with  a  speed  limit  device  is  very  effective. 

Other  forms  are  applied  to  special  valves  which  must  be  placed 
in  the  steam  line  and  operated  as  an  auxiliary  to  the  main 
throttle  valve.  The  valve  in  these  forms  is  usually  closed  by 
steam  pressure,  the  steam  being  admitted  to  some  small  cylinder 
and  moving  a  piston  in  closing.  These  forms  have  many  points 
in  their  favor,  but  care  must  be  taken  to  keep  them  in  order, 
and  the  expense  of  inserting  a  special  valve  in  a  steam  line  already 
erected  is  rather  great. 

Another  type  of  engine  stop  operates  directly  upon  the  throttle 
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valve  and  can  be  easily  applied  to  any  engine  without  interfering  Another  provision  for  safety  has  been  provided  in  an  auto- 
with  its  regular  work.  This  stop  is  bolted  to  the  engine  frame  matic  circuit-breaker  trip  which  also  is  wired  in  the  circuit  with 
at  any  convenient  place,  and  is  attached  to  the  valve  stem  by  the  engine  stop.  In  plants  where  engines  operate  generators  in 
meaas  of  a  sprocket  wheel  and  chain.  As  the  valve  is  opened,  multiple,  the  closing  of  the  circuit,  either  automatically  by  the 
a  cable,  to  one  end  of  which  is  attached  a  weight,  is  wound  on  speed  limit  or  from  any  of  the  push  switches  in  the  system,  opcr- 

a  drum  on  the  stcq)  and  is  held  by  a  pawl  which  engages  in  a  ates  not  only  the  engine  stop,  but  also  the  circuit-breaker  trip, 

ratchet  wheel.  When  the  stop  is  tripped  electrically  the  weight  thereby  cutting  out  the  generator  to  prevent  it  from  running  as 

is  released,  revolving  the  sprocket  wheel  and  thus  closing  the  a  motor.  _ , 

valve,  a  dash-pot  in  the  stop  forming  a  cushion  to  prevent  jam¬ 
ming  the  valve.  This,  in  connection  with  the  speed  limit,  forms  a  Electrical  Connections  for  Power  Stations, 
very  satisfactory  device;  and  a*s  gravity  is  depended  upon  for  - 

doing  the  work  there  is  nothing  that  is  likely  to  fail  in  operating.  A  discussion  of  the  general  principles  relating  to  the  inter- 
Another  engine  stop  also  operating  on  the  throttle  and  con-  connection  of  generators,  transformers,  lines,  bus-bars  and 
nected  to  it  with  a  sprocket  wheel  and  chain,  similar  to  the  one  switches  with  their  relays  was  given  by  Mr.  D.  B.  Rushmore  in 

just  described,  is  operated  by  a  small  electric  motor.  This  is  a  paper  read  at  the  Convention  of  the  American  Institute  of 

more  expensive  on  account  of  the  motor  and  the  necessary  gen-  Electrical  Engineers,  held  in  Milwaukeee  during  this  week. 


erating  apparatus.  The  current  can  be  taken  from  bus-bars,  but 
in  order  to  insure  reliability  it  is  advisable  to  have  the  engine 
furnish  its  own  current.  This  kind  of  stop  is  particularly  de¬ 
sirable  on  units  having  12-in.  valves,  or  larger. 

In  order  to  insure  protection  for  all  contingencies,  an  auto¬ 
matic  vacuum  breaker  is  wired  in  the  circuit  with  each  of  the 
engine  stops  where  condensing  engines  are  equipped  with  this 
safety  device,  so  that  if  the  engine  should  be  shut  down  auto¬ 
matically,  the  automatic  vacuum  breaker  will  operate  simulta¬ 
neously  with  the  engine  stop  opening  the  exhaust  to  the  atmos¬ 
phere. 


The  simplest  system  is  one  in  which  a  single  generator  feeds 
directly  into  the  line  without  transformers  or  bus-bars,  and  with 
a  single  switch,  as  shown  in  Fig.  i.  Next  comes  the  use  of  a 
single  bus  and  a  multiplicity  of  lines  or  feeders,  necessitating  a 
switch  for  each  line,  a  single  bus  and  a  generator  switch,  as  in¬ 
dicated  in  Fig.  2.  A  second  generator  necessitates,  the  addition 
of  a  bus  sectionalizing  switch,  as  represented  in  Fig.  3.  The 
addition  of  another  bus-bar  necessitates  selector  switches  for  both 
lines  and  generators  (Fig.  4),  to  allow  any  group  of  lines  to  be 
run  from  any  group  of  generators.  If  there  are  a  large  number 
of  feeders,  a  group  switch  is  added  to  the  lines  and  a  generator 


1X34 


ELECTRICAL  WORLD. 


VOL.  XLVII,  No.  22. 


switch  to  the  machine,  and  there  is  obtained  what  might  be 
called  a  standard  system  of  connections  for  an  urban  railway 
system,  as  illustrated  in  Fig.  5.  This  arrangement  is  subject  to 
discussion,  but  possesses  many  valuable  features.  It  will  be 
noticed  ^hat  both  the  generators  and  line  have  two  oil  switches 
in  series — a  point  open  to  discussion. 

Fig.  6  represents  the  simplest  layout  with  transformers  of  a 
single  generator  transformer  bank,  switch  and  line.  This .  is 
used  where  a  number  of  plants  feed  into  the  same  system.  With 
more  than  one  line,  as  in  Fig.  7,  a  bus-bar  and  transformer  switch 
are  used  on  the  high-tension  side.  In  Fig.  8  we  have  the  next 
step,  where  several  generators  connected  to  a  low-tension  bus¬ 
bar  through  generator  switches,  and  a  low-tension  transformer 
switch  is  employed.  It  will  be  noticed  that  there  are  here  two 
oij  switches  in  series.  The  arrangement  shown  in  Fig.  9,  while 
more  complicated,  is  better,  in  that  the  plant  is  divided,  and  the 
two  parts  may  be  run  independently,  and  all  of  the  transformer 
“eggs  are  not  in  one  basket.”  This  arrangement  is  typical  of 
an  installation  with  many  feeders  and  with  a  number  of  smalt* 
generators. 

Fig.  10  represents  another  step  where  the  generator  capacity 
is  sufficiently  large  to  allow  of  a  generator-transformer  unit  com¬ 
bination  with  a  duplicate  outgoing  line.  This,  with  slight  modi¬ 
fications,  represents  the  layout  of  one  of  the  most  modern  plants 
at  present  being  installed.  By  running  in  parallel  on  the  high- 
tension  side  only,  any  generator  can  be  run  with  any  trans¬ 
former.  The  whole  station  can  be  run  in  parallel  or  the  two 
parts  run  separately.  It  will  be  noted  here  also  that  two  switches 
are  in  series. 

Fig.  II  represents  a  modification  where  the  generator  capacity 
is  relatively  small,  and  a  transformer  line  unit  is  used. 

Fig.  12  illustrates  a  generator,  transformer  and  line  unit  which 
is  very  desirable  and  is  possible  in  some  plants.  Here  each  unit 
may  be  run  as  an  independent  station  or  any  single  combination 
may  be  made. 

The  station  connections  which  are  shown  represent  the  latest 
practice  in  plants  recently  installed,  and  are  self-explanatory. 
The  conditions  necessitating  these  arrangements  are,  however, 
not  evident.  In  most  of  them,  however,  a  low  first  cost  has  been 
an  important  factor. 


Commutation  Poles  in  Direct-Current  Motors. 


In  a  paper  read  at  the  annual  convention  of  the  American  In¬ 
stitute  of  Electrical  Engineers  at  Milwaukee,  Mr.  C.  H.  Bedell 
discussed  the  design  of  direct-current  motors  as  influenced  by 
the  use  of  the  inter-pole.  After  outlining  the  limitations  in  out¬ 
put  which  are  soon  reached  when  no  special  means  are  employed 
to  control  the  field  distribution,  descriptions  were  given  of  the 
advantages  attending  the  use  of  small  auxiliary  poles  placed 
midway  between  the  main  poles  with  pole  faces  covering  the 
region  of  commutation. 

In  order  that  the  proper  commutating  field  may  be  obtained 
that  would  vary  with  the  load,  the  inter-poles  are  wound  with 
the  necessary  number  of  turns  and  connected  in  series  with  the 
armature.  Thus  ’when  the  load  on  the  armature  is  heavy,  the 
ampere-turns  on  the  inter-poles  are  large,  resulting  in  a  power¬ 
ful  commutating  field ;  and  when  the  armature  load  is  light,  the 
excitation  of  the  inter-poles  is  light,  resulting  in  a  weak  com¬ 
mutating  field.  That  is,  by  this  construction  a  heavy  commutat¬ 
ing  field  is  provided  when  required,  independent  of  the  main 
field  strength,  and  this  commutating  field  varies  with  the  load. 

The  question  may  be  asked  whether  the  same  excitation  is 
required  on  the  inter-poles  for  a  given  load,  for  both  high  and 
low  speeds.  Experiment  has  proved  conclusively  that  if  the 
excitation  of  the  inter-poles  is  correct  for  high  speeds,  it  is  also 
correct  for  all  lower  speeds.  Although  the  same  number  of 
lines  of  force  arc  sent  into  the  armature  from  an  inter-pole  for 
a  given  load,  irrespective  of  the  rate  of  rotation,  yet  the  elec¬ 
tromotive  force  generated  in  the  short  circuited  coil  is  propor¬ 
tional  to  the  rate  of  rotation.  Thus  a  high  electromotive 
force  is  provided  for  the  very  quick  reversal  of  the  current  at 


high  speed,  and  a  much  lower  electromotive  force  is  provided  for 
the  slower  reversal  at  the  low  speed. 

In  the  designing  of  machines  along  the  old  lines,  some  of  the 
dimensions  are  limited  by  the  sparking  condition.  For  example, 
it  will  not  do  to  put  more  than  a  certain  number  of  ampere-turns 
per  inch  of  periphery  on  the  armature,  as  a  larger  number  pro¬ 
duced  too  great  armature  reaction.  Similarly  it  will  not  answer 
to  have  too  small  an  air-gap  for  the  same  reason.  With  the 
interpole  construction  these  conditions  do  not  obtain,  for 
no  matter  what  the  armature  reaction  may  be  over  the  face  of 
the  main  pole,  the  inter-pole  ‘  always  gives  the  proper  field  for 
commutation.  It  follows,  therefore,  that  radical  changes  in  pro¬ 
portions  may  be  made,  materially  reducing  the  size  of  the 
machine. 

The  change  in  the  relative  amount  of  iron  and  copper  in  the 
armature  makes  quite  a  change  in  the  form  of  the  efficiency 
curve.  As  the  amount  of  iron  is  lass,  the  hysteresis  and  eddy- 
current  losses  are  less.  The  increased  amount  of  copper  makes 
I*R  armature  loss  greater.  The  full  load  efficiency  is  practically 
the  same  as  in  the  standard  motor,  but  on  light  loads  the  efficiency 
is  increased.  The  motors,  therefore,  show  a  much  better  efficiency 
under  varying  loads  approaching  the  condition  of  the  all-day 
efficiency  of  the  transformer. 

The  author  stated  that  by  the  use  of  the  interpole  the  following 
advantages  are  obtained :  A  powerful  commutating  field  is  pro¬ 
vided  to  assist  the  carbon  brushes  in  resisting  the  sparking  ten¬ 
dency,  and  this  field  is  independent  of  the  main  field.  The  in¬ 
tensity  of  the  commutating  field  is  proportional  to  the  load  on 
the  armature.  The  brushes  are  placed  on  the  neutral  line,  and  in 
consequence  the  machine  is  perfectly  reversible,  and  may  operate 
either  as  a  motor  or  dynamo  without  shifting  the  brushes  or 
changing  any  of  the  connections.  A  large  number  of  ampere  turns 
per  inch  of  periphery  is  permissible,  also  small  air-gaps,  resulting 
in  a  large  output  for  the  material  used.  The  form  of  the  efficiency 
curve  is  better  suited  to  the  average  load. 


The  Inspection  of  Motors  and  Motor  Bearings. 


By  Wm.  Kavanagh. 

The  tendency  of  motor  manufacturers  to  lessen  the  clearance 
between  the  armature  and  pole  pieces  of  motors  increases  the 
liability  of  accident  to  the  binding  bands  on  armatures,  and  re¬ 
quires  extra  precaution  on  the  part  of  the  motor  attendant 
or  electrician,  if  this  is  to  be  forestalled.  The  object  of  lessen¬ 
ing  this  air-gap  is  to  effect  economy  in  the  operation  of  the 
motor;  but  this  economy  is  not  realized  by  reason  of  the  fre¬ 
quent  renewal  of  bearing  sleeves  and  the  extra  attention  neces¬ 
sary  to  forestall  accidents.  When  motors  are  attached  to  ceil¬ 
ings  and  boxed  in  the  expense  incurred  in  their  maintenance 
is  increased  because  the  boxes  employed  are  usually  so  small 
that  proper  inspection  is  almost  impossible.  When  motors  not 
fitted  with  break-down  bearings  are  fixed  to  ceilings  and  boxed 
in  much  trouble  is  experienced  in  changing  armatures  or  re¬ 
newing  the  bearing  sleeves.  When  an  armature  is  too  close  to 
the  pole  pieces  a  small  spark  will  be  seen  between  it  and  the 
pole  pieces  or  the  binding  wires  will  appear  bright  and  pol¬ 
ished. 

The  clearance  may  be  determined  as  follows :  The  person  in 
charge  of  the  motors  should  carry  a  number  of  clearance  strips 
of  different  thicknesses.  These  are  generally  made  of  thin 
sheet  brass  and  when  the  motor  is  stopped  one  of  those  strips 
can  be  passed  between  each  pole  piece  and  the  armature;  the 
thickest  strip  being  used  first.  If  this  strip  cannot  pass,  then  the 
next  thickest  strip  should  be  tried  and  in  this  way  the  amount 
of  clearance  can  easily  be  determined.  By  using  such  precau¬ 
tion  many  accidents  to  armatures  may  be  obviated  and  unneces¬ 
sary  breakdowns  prevented.  Usually  the  greatest  number  of 
accidents  to  armatures  occurs  from  permitting  the  bearings 
to  wear  down.  In  plants  where  no  regular  “belt  man”  is  em- 
ploj’ed  each  employee  repairs  his  own  belt,  and  in  almost  every 
case  these  are  made  too  tight.  The  extra  tension  on  belt  in- 
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creases  the  wear  on  the  bearing  sleeve,  thus  lowering  the  arma¬ 
ture  and  increasing  the  liability  of  accident. 

The  tension  on  a  belt  may  cause  an  armature  to  run  in  an 
oblique  direction  between  the  pole  pieces,  as  illustrated  in 
Fig.  I.  It  is  very  important  to  note  the  direction  of  belt  strain 
when  testing  for  clearance.  When  the  tension  on  the  belt  is 
either  up,  down  or  horizontal,  the  bearing  will  wear  in  that  di¬ 
rection  and  the  resultant  strain  on  the  commutator  bearing 
will  cause  this  bearing  to  wear  in  the  opposite  direction,  as 
shown  by  Fig.  2.  Referring  to  Fig.  2  it  will  be  noted  that  the 
strain  caused  by  the  belt  being  too  tight  has  worn  the  sleeve,  A 
in  a  downward  direction,  as  indicated  at  B,  while  the  resultant 
strain  on  the  armature  bearing,  A\  has  worn  the  sleeve  in  an 


FIG.  I.  fig.  2.  FIG. 


If  motors  are  operating  in  an  atmosphere  laden  with  iron  or 
emery  dust  the  pole  pieces  will  be  found  covered  with  a  fine  de¬ 
posit  of  this  dust  which  must  be  wiped  or  blown  off ;  otherwise 
it  will  find  its  way  into  the  armature  coils  eventually,  causing  a 
bum  out. 

If  motors  must  be  attached  to  ceilings  they  should  not  be 
boxed  in.  The  boxes  are  usually  not  large  enough  to  permit 
men  to  repair  the  motor  advantageously,  and  the  boxes  act  as  a 
dust  trap,  retaining  most  of  the  dust  carried  in  by  the  belt. 
The  following  practical  hints  on  the  inspection  of  motors  may  be 
helpful  to  the  motor  attendant  or  electrician:  Motors  should 
be  kept  clean ;  the  bearings  should  be  supplied  with  a  sufficient 
quantity  of  clean  oil;  particular  attention  should  be  given  to  the 


3.  FIG.  4.  FIG.  5. 


upw’ard  direction,  as  shown  at  B'.  In  like  manner  if  the  belt 
strain  is  horizontal  the  wear  on  the  bearings  will  be  in  that 
plane,  as  shown  diagrammatically  by  Fig.  3. 

If  the  sleeves  are  worn  down  and  there  are  none  at  hand  which 
can  be  used  the  armature  may  be  raised  sufficiently  to  permit 
the  insertion  of  some  thin  strips  of  sheet  metal  beneath  the 
sleeves,  care  being  taken  that  the  strips  so  inserted  do  not  inter¬ 
fere  with  the  rotation  of  the  oiling  rings.  In  this  way  much 
w'ear  can  be  obtained  out  of  the  sleeves  before  they  are  finally 
discarded. 

Where  motors  are  provided  with  breakdown  bearings,  the  in¬ 
sertion  of  strips  to  maintain  the  concentricity  of  the  armature, 
with  reference  to  the  pole  pieces,  can  be  readily  made  by  loosen¬ 
ing  the  bolts,  A  and  A',  Fig.  4,  and  inserting  the  strips  at  B. 
The  life  of  the  sleeves  may  thus  be  greatly  prolonged.  The 
heating  of  motor  bearings  may  be  due  to  any  of  the  following 
causes :  Belt  excessively  tight ;  oil  old  and  gummy ;  non-rotation 
of  oiling  rings;  leakage  of  oil  from  the  bearings  either  through 
the  glass  connections,  or  through  some  hole  in  the  bearing  cast¬ 
ing;  high  peripheral  velocity  of  the  oiling  rings,  thus  discharging 
the  oil  out  of  the  well  and  eventually  lowering  the  amount  of 
oil.  In  order  to  prevent  hot  bearings  the  old  oil  should  be  re¬ 
moved  from  the  oil  well  at  least  once  every  two  w'eeks,  and  the 
well  washed  out  with  kerosene  oil.  After  this  has  been  done  the 
well  may  be  filled  with  fresh  oil,  and  when  the  motor  is  running, 
the  attendant  should  make  certain  that  the  oil  rings  rotate. 

Where  bearings  are  under  excessive  strain,  the  lubrication 
may  be  assisted  and  the  liability  to  heat  lessened  by  filing  some 
shallow  grooves  in  the  journal,  as  shown  in  Fig.  5.  The  grooves 
should  intersect  each  other,  as  shown  at  B,  and  should  not  ex¬ 
tend  quite  the  length  of  the  journal.  If  properly  filed  these 
grooves  will  be  found  a  great  improvement  and  will  materially 
assist  to  prevent  heating. 

If  sleeves  are  to  be  renewed,  and  it  is  found  necessary  to  file 
or  scrape  them  in  order  to  have  them  fit,  matters  may  be  greatly 
facilitated  by  heating  the  sleeves,  which  will  thus  be  expanded 
and  slip  on  the  journal  without  driving.  If  driving  is  resorted  to 
the  sleeve  is  liable  to  be  injured,  especially  if  it  is  made  of 
babbitt  metal.  Sometimes  it  may  be  difficult  to  Insert  the  sleeve 
in  the  bearing,  in  which  case  if  the  bearing  is  heated  and  the 
sleeve  placed  in  a  pail  of  cold  water  considerable  labor  may  be 
saved.  The  sleeve  must  be  a  fairly  loose  fit  for  the  journal. 
The  plan  just  mentioned  is  followed  in  several  large  motor- 
driven  plants,  and  it  is  surprising  how  much  time  and  labor  is 
saved  by  such  a  simple  process. 

Where  motors  are  blown  out  by  means  of  compressed  air 
it  is  poor  policy  to  hold  the  nozzle  of  the  blower  close  to  the 
armature  or  field  coils,  as  this  affects  the  insulation,  and  in 
^  some  cases  strips  the  insulation  from  the  coils.  The  air  should 
be  dry  and  the  nozzle  kept  far  enough  away  so  as  not  to  injure 
the  insulation. 


oiling  rings,  it  is  very  important  that  they  rotate.  The  brushes 
should  be  in  the  best  non-sparking  position  and  have  sufficient 
pressure  on  commutator  and  should  also  be  free  to  move  un¬ 
der  the  spring  tension ;  there  should  be  equal  clearance  between 
the  poles  and  armature ;  in  oiling  motors  the  bearings  should  not 
be  entirely  filled. 


Oiling  Systems  for  Electric  Engines. 

By  W.  H.  Wakeman. 

HEN  electric  plants  for  supplying  light  for  our  streets  and 
other  purposes  first  made  their  appearance,  the  short- 
stroke,  high-speed  engine  which  they  often  employed 
was  in  great  contrast  to  the  long-stroke,  low-speed  machine  with 
which  we  had  been  familiar  for  a  long  time,  and  the  oiling  de¬ 
vices  that  they  called  for  were  as  different  from  what  we  had 
been  using  as  any  other  part  of  the  new  system.  As  time  has 
passed  away,  improvements  and  changes  have  been  made  along 
these  lines  until  a  remarkable  state  of  perfection  in  them  is  the 
result,  and  the  object  of  these  articles  is  to  give  some  account  of 
these. 

The  first  electric  lighting  engine  that  the  writer  had  charge  of 
made  275  turns  per  minute,  and  drove  a  pair  of  Thomson-Hous- 
ton  dynamos  fitted  with  electric  governors.  No  grease  was  used 
on  these  engines,  but  every  bearing  was  intended  for  oil,  and  it 
had  to  be  used  in  large  quantities.  Each  bearing  was  supplied 
with  oil  by  an  independent  sight  feed  oiler  with  a  glass  body,  and 
as  they  were  not  of  large  size  it  required  much  time  to  keep  them 
all  feeding  oil. 

The  only  objection  to  this  system  is  that  it  takes  too  much  time 
to  care  for  it,  and  largely  on  this  account  something  different 
was  devised,  although  I  sometimes  think  that  if  the  first  oiling 
system  that  ever  was  used  proved  to  be  perfect,  others  would 
appear  just  to  be  different  from  the  invention  of  somebody  else. 

The  first  change  along  this  line  to  be  noted  is  shown  in  Fig.  i. 
It  is  used  on  the  Sturtevant  engine  and  others.  A  comparatively 
large  reservoir  is  located  on  a  higher  level  than  the  highest  bear¬ 
ing  to  be  oiled,  and  a  separate  pipe  leads  from  this  to  each  bear¬ 
ing.  In  the  illustration  there  are  eight,  each  of  which  is  fitted 
with  a  sight-feed  regulated  independently  of  all  others.  This 
enables  the  engineer  or  oiler  practically  to  fill  all  of  his 'cups  at 
once,  not  through  the  nozzle  of  a  small  can,  but  by  pouring  it  in 
with  a  gallon  measure.  Each  feed  is  set  to  supply  the  quantity 
that  is  required  by  the  bearing  it  feeds,  thus  making  it  possible 
to  regulate  the  whole  perfectly.  Some  of  these  feeds  are  for 
bearings  inside  of  the  crank  case,  which  cannot  be  reached  easily. 

Fig.  2  illustrates  the  oiling  system  adopted  for  Westinghouse 
engines.  The  crank  case  is  partially  filled  xvith  water,  then  one 
gallon  of  black  West  Virginia  oil  is  added.  This  kind  is  recom- 
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mended  in  preference  to  more  expensive  kinds  because  the  churn¬ 
ing  action  of  two  cranks  in  rapid  motion  does  not  cause  it  to 
saponify  or  turn  to  soapsuds.  Of  course,  every  internal  part 
is  covered  by  this  mixture  of  water  and  oil,  which  lubricates  all 
of  the  bearings.  This  engine  has  no  cross-heads,  as  the  connect- 


FIG.  I. — OILING  SYSTEM  OF  STURTEVANT  ENGINE. 


ing  rods  are  attached  to  cranks  at  one  end  and  wrist  pins  set 
directly  in  the  piston  at  the  other.  These  pistons  are  made  very 
deep,  exceeding  the  diameter  of  the  cylinder  in  order  to  prevent 
cutting  and  rapid  wear  from  the  peculiar  strain  brought  to  bear 
on  them. 

This  is  a  single-acting  engine  taking  steam  on  the  upper  end 
of  each  cylinder  only.  If  water  leaks  past  the  pistons  it  goes  into 


the  crank  case,  and  this  would  raise  the  water  level  too  high, 
carrying  the  oil  with  it,  if  provision  was  not  made  for  preventing 
it.  This  is  done  by  connecting  a  pipe  into  the  base  of  the  crank 
case,  as  shown,  and  carrying  it  up  to  the  desired  oil  level.  Noth¬ 
ing  but  water  comes  into  this  pipe,  because  oil  keeps  as  near  the 
surface  as  possible.  It  cannot  rise  higher  than  the  outlet  of  this 
pipe,  and  this  keeps  the  oil  from  Overflowing  through  spaces 
around  the  crank  shaft,  etc.  Of  course  the  engineer  cannot  tell 
whether  these  bearings  are  heating  or  not;  therefore,  so  long 
as  oil  in  the  crank  case  is  maintained  at  a  proper  level  he  cannot 
be  held  responsible  for  undue  wear  and  tear. 

Fig.  3  shows  an  oiling  system  similar  to  the  above,  applied  to  a 
horizontal  engine.  It  is  used  on  the  “Ideal”  engine  and  others. 
Oil  is  put  into  the  crank  case  and  the  crank  dips  into  it  at  every 
revolution,  splashing  it  on  the  guides,  also  the  wrist  pin  bearing, 
thus  keeping  them  all  well  oiled.  As  this  is  a  double-acting 
engine,  water  will  sometimes  come  out  around  the  piston  rod,  and 
this  must  be  kept  out  of  oil  to  be  used  for  lubrication.  This  is 
accomplished  by  providing  an  opening  for  it  to  escape  into  the 
bottom  of  the  frame.  Oil  is  also  thrown  into  this  space  by  the 
crank,  but  water  always  goes  to  the  bottom,  letting  oil  rise  to  the 
top.  There  is  a  water  gauge  under  the  piston  rod  near  the 
stuffing  box  that  is  ingeniously  contrived.  When  the  annular 
space  around  the  central  tube  is  filled  it  then  falls  into  the  tube 
and  escapes  through  the  ell  as  shown.  Of  course  this  can  be 
piped  away  to  any  suitable  place. 

The  objections  to’ this  kind  of  oiling  system,  whether  applied 
to  a  vertical  or  a  horizontal  engine,  are  that  it  does  not  give  the; 


engineer  a  chance  to  know  whether  the  bearings  are  running  cool 
or  not,  and  when  it  becomes  necessary  to  repair  these  engines  the 
parts  are  in  a  dirty  condition.  As  many  of  them  are  run  for 


long  periods  without  shutting  down,  it  shows  that  the  plan  is 
feasible,  but  it  does  not  prove  that  lubrication  is  perfect.  As  it 
is  not  a  difficult  matter  to  clean  them,  the  second  objection  is  not 
very  serious. 

Fig.  4  illustrates  an  oiling  system  that  is  used  on  Payne  engines. 
When  one  of  these  engines  is  to  be  started,  the  central  tank  shown 
is  filled  with  oil  which  is  delivered  through  brass  pipes  and  sight 
feeds  to  the  bearings.  (See  also  Fig.  5.)  After  this  oil  has  lubri¬ 
cated  these  bearings  it  goes  to  a  receiving  tank  on  the  lower 


part  of  the  frame.  (See  Fig.  4.)  From  this  it  is  taken  by  a  pump 
operated  from  the  rock  shaft  and  forced  into  the  upper  tank 
again.  It  flows  from  the  free  end  of  a  curved  pipe  into  a  funnel, 
as  shown  in  Fig.  5,  and  as  this  is  in  plain  sight  it  gives  the  engi¬ 
neer  a  chance  to  see  whether  this  oil  pump  is  working  or  not 
As  it  is  filtered  before  leaving  this  tank,  or  it  may  be  better  to 
say  that  it  is  well  strained  as  there  is  not  time  enough  given  to 
filter  it  there  is  no  danger  of  small  pieces  of  waste  or  other 


FIG.  5. — OILING  SYSTEM  OF  PAYNE  ENGINE. 

objectionable  matter  getting  into  the  sight  feeds  and  clogging 
them. 

There  is  no  good  reason  why  a  system  of  this  kind  should  not 
work  well  under  fair  conditions,  but  some  engineers  do  not 
favor  it  Some  time  ago  I  saw  one  in  operation,  but  the  oil  was 
in  such  poor  condition  that  it  could  barely  be  used,  and  was  in 
danger  of  failure  at  any  time. 
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placed  between  the  condenser  and  the  engine  and  the  engineers 
operating  these  imagine  that  they  are  effecting  an  economy  by 
heating  the  water,  whereas  they  are  merely  straining  at  a  grnat 
and  swallowing  a  camel.  ^ 

Brooklyn,  N.  Y.  M.  Leonard. 


PECULIAR  DESTRUCTION  OF  INCANDESCENT  LAMPS  BY  DEFLECTED 
FILAMENTS. 

I  should  like  to  bring  to  the  attention  of  your  readers  a 
curious  condition  which  I  have  found  to  exist  in  the  prescription 
room  of  one  of  our  local  druggists  whom  we  supply  with  elec¬ 
tricity,  the  current  being  alternating  and  the  potential  no  volts. 
In  the  center  of  the  prescription  room  hangs  a  i6-cp  incandescent 
lamp.  The  walls  of  the  room  are  lined  with  the  usual  array 
of  drugs,  chemicals,  etc.,  in  glass  bottles.  The  pharmacist  states 
that  every  three  weeks  he  has  to  renew  the  lamp  in  the  center 
of  the  prescription  room,  owing  to  its  burning  out,  and  he 
showed  me  six  or  seven  of  these  bumed-out  bulbs.  In  each  case 
the  filament  was  deflected  until  it  touched  the  glass,  punctur¬ 
ing  it  and  of  course  ruining  the  lamp  at  once.  The  direction 
of  this  deflection  was  always  the  same;  but  a  careful  inspection 
revealed  no  chemicals  for  which  I  should  judge  the  filament 
would  have  either  an  affinity  or  antipathy.  There  are  no  mag¬ 
nets  or  electrical  devices  in  the  vicinity  which  could  affect  the 
lamp,  which  I  might  add  is  of  standard  G.  E.  make.  I  should 
like  to  receive  the  opinions  of  interested  parties  as  to  the  cause 
of  this,  through  the  columns  of  the  Electrical  World. 

Dallas,  Texas.  H.  B.  Chamberlain. 


parallel  operation  of  alternators. 

With  reference  to  Mr.  Reynold’s  question  in  the  parallel  opera¬ 
tion  of  alternators  as  noted  in  the  May  5  issue,  I  am  of  the  opin¬ 
ion  that  the  machines  were  not  in  step  until  the  field  excitation 
of  the  alternators  was  strong  enough  to  hold  them  together.  I 
have  frequently  had  trouble  with  the  phasing  apparatus  not 
working  when  starting  up,  and  not  having  time  to  locate  the 
trouble  and  not  wishing  to  delay  taking  on  the  load  I  have 
started  the  machines  with  the  switches  closed,  and  noticed  that 
the  alternators  pumped  until  the  exciting  current  was  strong 
enough  to  hold  the  alternators  together  after  which  they  re¬ 
mained  in  phase. 

South  Windham,  Maine.  B.  H.  Elkins. 


LOSS  IN  ECONOMY  DUE  TO  IMPROPER  EXHAUST  PIPES. 

It  is  somewhat  strange  to  find  at  this  late  date,  when  so  much 
has  been  done  to  improve  the  efficiency  of  engines  and  in  every 
way  possible  to  reduce  the  consumption  of  fuel,  that  so  little  at¬ 
tention  has  been  paid  to  the  proper  desig^n  of  the  exhaust  pipe 
lines  especially  in  connection  with  condensing  engines.  So  much 
depends  on  the  proper  design  of  the  high  pressure  steam  piping 
that  the  design  so  far  as  general  arrangement  is  concerned  has 
become  almost  standard.  The  exhaust  piping,  however,  is  sub¬ 
ject  to  little  pressure  so  that  the  element  of  danger  is  not  pres¬ 
ent.  Water  hammer  hardly  exists  except  where  an  engine  is  so 
piped  that  a  pocket  of  water  lodges  between  it  and  the  condenser 
which  may  become  a  menace  if  the  vacuum  is  suddenly  lost. 
The  calamities  are,  however,  never  as  great  as  in  the  case 
of  high  pressure  steam  pipes,  the  faulty  design  only  affecting 
the  coal  pile.  The  usual  fault  is  that  the  exhaust  pipes  are  too 
small  or  else  have  so  many  bends  and  elbows  that  they  increase 
the  friction  of  the  flow  of  steam  and  raise  the  back  pres¬ 
sure  on  the  engine.  In  condensing  plants  increase  of  back  pres¬ 
sure  is  quite  costly  since  the  mean  effective  pressure  is  reduced, 
yet  this  does  not  seem  to  have  entered  the  minds  of  many  engi¬ 
neers.  Everything  is  done  to  enable .  the  full  boiler  pressure 
to  be  available  at  the  engine  cylinder  while  at  the  exhaust  end 
whatever  economy  may  be  effected  at  the  steam  end  is  more  than 
trebly  lost  by  the  use  of  long  pipes  too  small  in  diameter  and 
containing  numerous  elbows.  In  modem  turbine  installations 
this  is  not  true,  since  the  condensers  are  very  close  to  the 
turbines  and  the  economy  effected  thereby  is  placed  to  the  credit 
of  the  turbine.  It  is  not  uncommon  to  find  feed-water  heaters 


METHOD  OF  SECURING  LOOM  AT  OUTLETS. 

I  submit  herewith  a  method  of  securing  loom  at  outlets  which 
will  doubtless  be  of  interest  to  your  readers.  A  portion  of  the 
loom  equal  to  the  distance  between  contacts  is  cut  away,  as  indi¬ 
cated  in  the  sketch.  The  loom  may  then  be  bent  back  and  in¬ 
serted.  The  1/16  in.  of  loom  between  the  rosette  and  the  wall 


METHOD  OF  SECURING  LOOM  AT  OUTLETS. 


will  not  show  and  the  loom  in  addition  has  the  advantage  of 
being  in  one  piece.  By  this  means  the  loom  must  stay  against 
the  rosette  and  cannot  work  either  up  or  down.  The  portion 
of  the  wire  shown  protruding  may  be  broken  off  after  the  wire 
has  been  made  fast  under  the  screw. 

Wetumpka,  Ala.  L.  G.  Sedberry. 


DRAINING  ENCLOSED  MOTORS. 

In  most  factories  the  inspection  of  motors  usually  means  a 
hurried  glance  at  the  commutator  and  brushes  and  refilling  the 
bearings  with  oil.  This  had  been  the  practice  at  any  rate  in  our 
factory  and  a  recent  experience  shows  how  futile  such  examina¬ 
tions  are.  We  have  a  number  of  completely  enclosed  motors 
fastened  to  the  ceiling.  Owing  to  the  character  of  the  work  it 
is  necessary  to  use  fully  enclosed  motors  or  else  to  use  un¬ 
sightly  boxes  for  partially  enclosed  motors.  A  boy  climbed  a 
ladder  daily  to  look  after  the  bearings  and  see  that  they  were 
well  supplied  with  oil,  while  an  electrician  would  make  weekly 
inspections  of  the  motor  interiors.  One  day  one  of  the  motors 
broke  down  add  not  being  able  to  determine  the  cause  of  the 
breakdown  the  motor  was  unbolted  from  the  ceiling  and  re¬ 
moved  to  the  workshop.  When  it  was  taken  apart  the  lower 
field  coil  was  found  burned  out  and  that  part  of  the  casing  was 
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thick  with  oil.  This  had  leaked  from  the  bearings  arid  the 
casings  not  being  provided  with  a  drain  of  any  kind  the  oil  sim¬ 
ply  accumulated  until  trouble  resulted.  Similar  trouble  from 
the  other  motors  was  forestalled  by  drilling  a  hole  in  the  bot¬ 
tom  of  the  casing  of  each  so  as  to  form  an  outlet  for  any  oil 
that  might  find  its  way  to  the  bottom  of  the  casing. 

Indianapolis,  Ind.  J.  A.  McFey. 


USE  OF  SLIDE  RULE  FOR  COPPER  WIRE  CALCULATIONS. 

I  submit  some  formulae  for  slide  rule  calculation  of  copper 
wire,  which  I  hope  will  be  of  use  to  some  of  the  readers  of  the 
Electrical  World.  I  do  not  claim  these  to  be  new  to  all,  but 
owing  to  the  fact  that  I  have  never  seen  them  in  print  or  heard 
of  anyone  using  them,  I  think  they  are  original.  They  are. 


CALCULATION  OF  PULLEY  AND  BELT  SIZES  BY  MEANS  OF  THE  SLIDE 

RULE. 

All  manner  of  pulley  calculations,  the  speed  of  gears  and  of 
belts  are  very  quickly  and  easily  made  with  the  slide  rule.  In¬ 
deed,  it  is  the  writer’s  belief  that  the  slide  rule  saves  him  at  least 
one  month’s  time  in  a  year’s  work,  to  say  nothing  of  the  assur¬ 
ance  of  accuracy  which  accompanies  its  use.  It  is  to  be  regret¬ 
ted  that  every  mechanic  does  not  possess  and  use  one  of  these 
little  instruments.  Although  a  special  slide  rule  is  procurable 
for  shaft  and  pulley  computations  which  is  very  convenient, 
the  ordinary  slide  rule  will  serve  the  same  purpose  and  at  the 
same  time  be  useful  for  other  calculations. 

In  a  certain  belt  problem,  for  instance,  it  is  desired  to  find 
what  pulleys  will  enable  a  belt  to  connect  two  shafts  with 


Fig.  I. — Front  of  Slide  Rule. 


moreover,  approximately  correct.  It  is  a  well-known  fact  that 
if  the  logarithm  scale  on  the  back  of  the  slide  rule  be  set  on 
the  gauge  number  (B.  &  S.),  the  resistance  per  i,ooo  ft.  may  be 
found  on  scale  D  under  i  on  scale  C.  The  decimal  point  is  set 
by  remembering  the  resistance  of  a  No.  9  and  a  No.  10  wire. 
Sizes  00,  000,  and  0000  are  treated  as  Nos.  9,  8,  7  and  sizes 
10  to  20  are  treated  as  Nos.  i  to  10.  The  following  will  be  new 


to  many,  I  think:  To  find  the  area  or  diameter  in  circular  mils 
or  mils,  set  the  rider  to  10,350  on  the  right  index  of  scale  A. 
Then  set  the  resistance  per  thousand  feet  on  scale  B  to  rider, 
and  over  i  on  scale  B  find  the  circular  mils  on  scale  A;  and 
under  i  on  scale  C  find  the  diameter  in  mils  on  scale  D.  To  find 
the  safe  current  for  rubber  or  weatherproof  wire,  set  i  of 
scale  C  to  the  diameter  in  inches  on  scale  D.  Then  set  the 
rider  to  the  diameter  on  the  left-hand  scale  B.  Next  set  i 
of  the  right  hand  scale  B  to  rider  and  under  5  of  the  right 
hand  scale  B  find  the  current  on  scale  D  for  rubber-covered 
wire.  For  weatherproof  wire,  under  10  of  right  hand  scale  B 
find  the  current  on  scale  D. 

Salt  Lake  City,  Utah.  G.  M.  Milner. 


convenient  rule  for  calculating  the  size  of  wire  for 

THREE-PHASE  CIRCUITS. 

The  three-phase  three-wire  system  is  the  most  used  for  trans¬ 
mission  work,  and  the  calculation  of  the  size  of  wire  for  such  a 
system  has  often  puzzled  persons  acquainted  only  with  direct- 
current  calculations.  The  square  root  of  three,  which  is  intro¬ 
duced,  acts  to  befog  them,  and  they  are  also  likely  to  calculate 
the  three  drops,  and  then  wonder  whether  to  add  them,  average 
them  or  neglect  one  of  them.  A  simple  and  satisfactory  rule  and 
one  easy  to  remember  is  as  follows:  The  ratio  of  the  amounts 
of  copper  used  for  equal  drop,  power  and  voltage  is  100  for 
direct-current  circuits  and  75  for  three-phase  circuits.  It  fol¬ 
lows  then  that  if  one  calculates  the  size  of  wire  by  ordinary 
direct-current  rules,  and  then  divides  the  circular  mils  by  two, 
the  proper  size  of  wire  for  a  three-phase  circuit  is  obtained. 
The  reason  for  this  is  that  three-fourths  of  the  volume  of  two 
wires  of  a  given  size  is  equal  to  the  volume  of  three  wires  of  half 
that  size,  lengths  being  equal.  This  simple  rule  has  helped  me 
very  much,  and  while  I  do  not  claim  it  to  be  original  or  new, 
many  readers  I  feel  would  be  glad  to  know  it 
Aleany,  N.  Y.  a.  C.  McMahon. 


speeds  of  225  and  200  r.p.m.  By  placing  the  point  marked  2 
on  the  slide  opposite  the  point  225  on  the  rule  and  looking  along 
the  right  hand  side  of  the  rule,  it  will  be  found  that  there  are  a 
number  of  different  diameters  of  pulleys  which  will  satisfy 

the  conditions  of  the  problem.  The  points  16  and  18  coincide, 

showing  that  pulleys  of  that  diameter  will  do  the  work.  Other 
numbers  which  coincide  are  24  and  27 ;  32  and  36 ;  40  and 
45;  48  and  54,  and  several  other  diameter  of  greater  magni¬ 
tude  than  desirable. 

It  is  very  easy  to  determine  the  speed  with  which  any  given 
pulleys  will  drive  a  shaft  from  another  shaft  running  at  stated 
speed.  It  is  only  necessary  to  bring  opposite  each  other  the 
points  indicating  the  diameters  of  the  pulleys  at  hand,  look 

along  the  rule  until  the  point  is  found  which  indicates  the 

speed  of  one  of  the  shafts  and  opposite  that  point  on  the 
slide  will  be  found  the  number  indicating  the  speed  at  which 
the  other  shaft  will  run.  Take  the  case  of  a  shaft  running 
at  200  r.p.m.  with  a  54-in(.  pulley  on  it,  and  let  it  be  required 
to  find  the  velocity  of  the  belt  which  runs  upon  that  pulley. 
To  do  this  ordinarily  would  mean  to  solve  the  following  by  ordi¬ 
nary  arithmetical  calculation:  200  X  54  X  3-i4i  -r-  12  =  2825. 
To  do  this  readily  by  means  of  the  slide  rule  the  constants, 
3.141  and  12  are  gotten  rid  of  by  dividing  the  former  by  the 
latter,  on  the  rule,  the  result  being  .262,  which  multiplied  by  the 
shaft  speed  and  diameter  of  the  pulley  gives  the  linear  belt  ve¬ 
locity  at  once.  To  avoid  the  use  of  a  decimal  quantity  and  to 
use  one  division  instead  of  three  multiplications,  the  reciprocal 
of  .262  is  found  and  used  instead.  This  constant  3.83  as  well 
as  the  reciprocal  of  3.1416  which  is  .7854  should  be  committed 
to  memory. 

Roughly  speaking,  the  belt  speed  is  one-fourth  the  product 
of  the  pulley  diameter  and  the  shaft  speed  taken  in  inches  and 
feet  respectively.  To  make  the  calculation  with  the  slide  rule  it 
is  only  necessary  to  select  one  of  the  numbers,  say  200,  locate 
it  on  the  rule  and  make  the  constant  3.82  coincide  with  it;  then 
look  along  the  slide  until  the  point  is  found  which  indicates  the 
pulley  diameter,  54,  and  under  that  on  the  rule  will  be  found 
the  point  indicating  the  belt  speed  in  feet  per  minute,  which 
in  this  case  would  be  2,820.  The  slide  rule  is  a  great  time  saver 
and  should  be  in  the  hands  of  every  one  having  much  calcula¬ 
tion  to  do. 

Plant  City,  Fla.  J.  F.  Hobart. 


reversing  of  rotary  converters. 

It  is  a  common  experience  to  sub-stations  containing  rotary 
converters  supplied  from  high-voltage  lines  to  have  the  polarity 
of  the  rotary  converters  reversed  by  a  short  on  the  high-tension 
lines,  so  that  when  the  rotaries  are  started  again  after  an  oc¬ 
currence  of  this  kind  they  give  current  in  the  reverse  direction 
from  what  they  did  before.  The  possibility  that  this  may  occur 
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should  be  remembered  by  all  installing  or  in  charge  of  rotary 
converter  sub-stations.  The  converters  usually  flash  over  or  the 
breakers  come  out,  making  it  necessary  to  reflash  the  fields  if 
the  converter  is  to  generate  its  current  in  the  proper  direction. 
This  can  be  done  by  opening  the  field  circuit  at  a  convenient 
point  and  with  the  resistance  all  cut  in  circuit  exciting  the  field 
for  a  moment  with  current  from  another  source  so  that  the  rotary 
will'  build  up  in  the  right  direction.  The  field  circuit  may  then 
be  closed  and  the  voltage  brought  up  as  usual. 

Buffalo,  N.  Y.  K.  L.  Smith. 


THE  ELECTRIC  SIREN. 

In  the  modern  motor  car  harsh  sounding  horns  are  used  as  a 
long-distance  warning.  These  sounds  are  not  intended  to  delight 
the  musical  ear,  although  in  the  expensive  cars  some  effort  is 
made  to  mitigate  the  harsh  sounds  by  employing  musical  horns 
operated  by  the  exhaust  from  the  engine.  In  this  connection  it 
has  seemed  strange  that  no  use  has  ever  been  made  of  the  elec¬ 
trical  siren.  It  is  well  known  that  any  magnet  excited  by  alter¬ 
nating  current  emits  a  humming  noise.  If  a  thin  sheet  of  iron 
be  placed  over  it  for  immediate  contact,  the  volume  of  sound 
resulting  will  be  a  revelation,  and  if  the  sheet  is  mounted  with 
a  frame  so  as  to  form  a  diaphragm  and  the  magnet  be  made  suf¬ 
ficiently  powerful  and  operated  at  a  suitable  frequency,  a  most 
piercing,  penetrating  sound  is  emitted  which  can  be  heard  for 
miles,  especially  if  collected  and  transmitted  by  a  megaphone. 
A  small  rotary  transformer  is  sufficient  to  supply  the  current  to 
operate  the  instrument.  The  control  is  accurate  and  easy  and 
the  pitch  of  the  sound  could  be  modulated  if  necessary.  The 
sound,  of  course,  would  be  weird  and  uncouth,  but  not  more  so 
than  the  groans  of  the  horns  now  in  use.  An  ordinary  telephone 
receiver  attached  across  a  52-volt  alternating-current  circuit  will 
convince  anyone  of  the  noise-making  possibilities  of  such  appar¬ 
atus.  I  remember  such  a  device  being  used  on  a  Fourth  of 
July  celebration  and  it  eclipsed  any  sound  I  ever  heard. 

New  York.  C.  Jones. 


CONVENIENT  METHOD  OF  TESTING  ARMATURES  AND  OF  REMOVING 
INSULATION  FROM  WIRES. 

I  recently  heard  of  a  few  kinks  in  use  in  one  of  the  large  rail¬ 
way  shops  in  Chicago,  which  may  be  of  interest  to  your  readers. 
Unfortunately  I  can  remember  but  two  of  these  at  this  time, 
a  method  of  testing  armatures  and  a  convenient  means  of  strip¬ 
ping  the  insulation  from  old  coils.  The  armatures  to  be  tested 
are  placed  in  a  rack  and  brushes  are  made  to  bear  on  the 
commutator  just  as  in  actual  practice.  The  brush  holders  are 
bolted  to  the  rack  and  these  jire  supplied  with  alternating  cur¬ 
rent  at  a  potential  of  about  80  volts  and  at  a  frequency  of  3754 
cycles.  The  armatures  which  are,  of  course,  without  fields, 
are  rotated  by  hand  and  any  open  circuit  makes  itself  manifest 
by  severe  flashing.  Defects  in  the  armature  such  as  burrs  of 
copper  or  pieces  of  solder  short-circuiting  adjacent  bars  are  in¬ 
stantly  burned  out  at  the  same  time  without  injury  to  the  com¬ 
mutator.  As  is  well  known  it  is  not  always  an  easy  matter 
to  remove  insulation  from  wires,  much  scraping  being  neces¬ 
sary.  In  the  armature  department  of  these  shops  a  low  voltage 
transformer  is  used  with  success  to  expedite  the  removal  of  in¬ 
sulation.  Current  at  a  potential  of  about  7  volts  is  passed 
through  the  armature  coil  which  heats  up  sufficiently  to  loosen 
the  insulation,  thus  making  its  removal  an  easy  matter. 

Chicago,  III.  F.  G.  Brandt. 


CALIBRATING  STEAM  GAUGES. 

It  is  interesting  to  note  that  the  mercury  gauge  which  was 
long  ago  discarded  for  practical  use  still  remains  the  fundamental 
standard  in  calibrating  new  gauges  or  correcting  old  ones.  The 
gauge  to  be  calibrated  is  connected  on  the  same  pipe  which  opens 
from  the  pump  into  the  short  leg  of  the  mercury  column,  and  the 
positions  of  the  pointer  are  observed  and  marked  on  the  dial 
when  the  mercury  stands  at  heights  corresponding  to  certain 
definite  pressures.  The  heights  to  which  mercury  is  raised  for 


each  definite  pressure  are  based  on  the  fact  that  2.038  in.  of  mer¬ 
cury  at  60®  F.  in  the  colvunn  corresponds  to  one  pound  per 
square  inch.  If  a  steam  gauge  becomes  incorrect  it  is  well  to 
bear  in  mind  before  starting  to  repair  it  that  it  is  impossible  to 
adjust  it  without  a  standard  test  gauge.  Merely  putting  the  gauge 
pointer  back  to  zero  will  not  make  a  gauge  correct.  When  a 
gauge  is  suspected  or  known  to  be  incorrect  it  should  be  sent  at 
once  to  the  maker  or  to  some  responsible  firm  having  suitable 
facilities  for  repairing,  testing  and  calibrating  it. 

Portland,  Ore.  Owen  Newmastie. 


STAMP  MILL  CAMS  AND  CAM  SHAFTS. 

In  a  recent  conversation  with  a  machinery  salesman  on  a  sub¬ 
ject  of  cams  and  cam  shafts  for  stamp  mills,  the  fact  was  brought 
out  that  the  strain  on  the  cam  fastening  is  very  severe,  owing  to 
the  jar  due  to  the  cam  striking  at  the  beginning  of  the  lifting 
stroke,  and  also  on  account  of  the  cam  being  struck  on  a  rebound. 
The  question  then  came  up  of  the  possibility  of  a  more  efficient 
application  of  power  by  means  of  electrical  devices  and  elimina¬ 
tion  of  the  self-destroying  features  of  the  present  mechanical 
ones.  I  do  not  know  if  this  has  been  tried  but  it  seems  to  me 
worthy  of  consideration. 

The  application  of  a  large  solenoid  to  each  stamp  would 
eliminate  all  wearing  and  moving  parts  except  the  stamp  head 
and  .stem  with  a  spring  counterbalance,  and  would  secure  a 
mechanism  as  desirable  in  its  action  as  the  well  known  cushioned 
steam  hammer.  The  application  of  current  to  each  solenoid  from 
a  distance  could  by  some  suitable  device  be  made  of  such  fre¬ 
quency  and  duration  as  to  take  advantage  of  the  vibration 
period  of  the  stamp  in  order  to  economize  the  power  of  its 
rebound.  In  addition  to  the  possible  greater  durability  and 
efficiency  could  be  added  the  efficiency  of  electrical  transmission 
of  power  direct  to  the  stamp. 

Laurel  Springs,  N.  J.  Herbert  W.  Stoddard. 


WINDOW  BURGLAR  ALARMS. 

One  of  the  most  unsatisfactory  devices  the  electrician  has  to 
install  is  the  window  burglar  alarm  as  now  made.  Even  when  a 
carpenter  is  employed  to  do  the  mortising,  the  work  is  apt  to  be 
unsatisfactory,  and  the  difficulty  of  making  good  connections 
which  in  time  will  not  develop  “shorts”  and  breaks  is  very  great 
Part  of  the  trouble  is  due  to  the  flimsy  nature  of  the  devices 
usually  obtainable  from  the  electrical  supply  dealer,  but  I  have 
never  seen  a  window  burglar  alarm  device  that  I  consider  satis¬ 
factory  either  electrically  or  mechanically,  and  door  burglar 
alarm  devices  are  but  little  more  satisfactory.  I  have  been  told 
that  many  patents  have  been  issued  on  window  burglar  alarms, 
some  of  which  are  claimed  to  obviate  the  objections  to  the  old 
forms,  but  apparently  none  of  these  has  entered  into  general  use. 
The  reason  may  be  that  the  devices  involved  too  much  compli¬ 
cation  in  installation,  or  that  owing  to  limited  sale  of  house  bur¬ 
glar  alarms,  manufacturers  of  house  electrical  supplies  have  not 
considered  it  worth  while  to  place  them  on  the  market. 

Without  doubt  many  electricians  have  thought  of  improvements 
over  the  old  types,  and  some  have  probably  devised  and  applied 
satisfactory  forms.  I  think  a  real  service  would  be  done  if  work 
in  this  line  were  published,  and  I  hope  that  this  letter  may  bring 
out  some  experiences.  As  a  starter  I  should  like  to  submit  the 
following  suggestion  for  criticism : 

First,  use  two  separate  contacts  of  the  very  simplest  form, 
installed  some  inches  apart  and  connected  respectively  to  the 
two  circuit  wires.  Second,  inset  a  narrow  strip  of  brass  in  the 
side  of  the  sash.  When  the  window  is  closed  one  or  both  of 
the  contacts  will  seat  on  the  wood  of  the  sash ;  when  the  window 
is  raised,  both  will  come  into  contact  with  the  brass  strip  and 
complete  the  electrical  circuit  An  obvious  objection  to  this 
method  is  the  cost  of  the  brass  strip  and  cost  of  labor  of  set¬ 
ting  it,  but  this  would  not  apply  in  many  cases  where  security  is 
desired  at  any  reasonable  cost  I  hope  that  others  will  give  their 
ideas  on  the  subject. 

Chicago,  III.  Jas.  L.’  White. 
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of  approximately  the  right  size  was  a  tin  can  about  three  inches 
in  diameter  and  ten  inches  long  which  had  contained  some  cement 
used  in  connection  with  the  roofing  material  with  which  the 
factory  was  covered.  The  can,  however,  was  not  exactly  cylin¬ 
drical.  A  hole  was  therefore  punched  in  one  end  of  the  can  and 
a  nipple  soldered  in  and  steam  connections  made  between  the 
can  and  the  boiler.  A  drip  connection  was  also  made  so  as  to 
throttle  the  steam  pressure  to  a  point  which  would  not  rupture 
the  tin  can.  The  scheme  worked  perfectly  and  under  a  pressure 
of  about  20  lbs.  the  can_  rounded  out  nicely,  the  flats  disappear¬ 
ing  and  the  can  calipering  with  little  variation  in  diameter. 
Steam  was  kept  on  for  a  short  while  after  the  mandrel  was  in 
place  and  before  ^e  babbitt  metal  was  poured,  thereby  heating 
the  box  to  a  degree  which  insured  a  perfect  flow  of  metal.  A 
sheet  of  writing  paper  was  wrapped  around  the  tin  can  before 
it  was  set  to  receive  the  babbitt  metal. 

Jersey  City,  N.  J.  F.  J.  Hammond. 


REPAIRING  CORLISS  VALVES. 

The  valve  stems  on  a  14  by  30  Corliss  engine  became  badly 
worn  where  they  passed  through  the  bonnets  into  the  valve 
chambers  and  the  bearing  surfaces  were  also  found  to  be  in 
very  bad  condition.  This  was  corrected  by  chucking  the  bonnets 
in  a  lathe  and  taking  a  thin  boring  cut  through  them.  A 
reamer  was  then  passed  through  the  cut  and  the  bearings  were 
left  in  fine  condition,  although  somewhat  larger  than  originally 
made.  The  stems  were  worn  along  the  portion  which  projected 
through  the  bonnets,  so  that  they  were  put  in  a  lathe  and  a  cut 
taken  to  reduce  the  diameter  about  one-half  inch  less  than  the 
enlarged  diameter  of  the  bonnets.  The  stems  were  then  taken  to 
a  brass  foundry  and  a  coating  of  brass  moulded  around  them 
sufficiently  thick  to  permit  the  stems  to  be  machined  to  fit  the 
bonnets.  The  repaired  stems  worked  fully  as  well  as  entirely 
new  ones,  and  cost  considerably  less.  In  putting  them  in  the 
sand,  a  wooden  sleeve  of  the  required  diameter  for  the  brass 
was  slipped  over  the  stem  along  the  portion  to  be  covered  with 
brass.  The  mold  was  then  rammed  in  the  usual  manner,  and 
when  opened  the  stem  was  taken  out  and  the  sleeve  removed. 
The  stem  was  then  replaced  as  if  it  were  a  core  and  the  brass 
poured  around  it. 

Chicago,  III.  Frederic  James. 


METHODS  OF  SETTING  POLES  IN  UNSUITABLE  SOIL. 

There  are  a  number  of  places  where  the  life  of  wooden  poles 
is  so  short  that  the  means  taken  to  prolong  it  may  be  of  interest 
In  Salt  Lake  City,  for  instance,  where  salt  is  plentiful  and  cheap^ 
it  has  been  found  that  the  liberal  use  of  the  substance  around 


HOME-MADE  FORCED  DRAFT  APPARATUS. 

In  a  small  Texas  town  the  load  on  the  station  had  become 
so  large  that  when  the  peak  came  on  the  boiler  pressure 
dropped  appreciably  making  it  difficult  to  carry  the  load.  This 
peak,  however,  was  only  of  short  duration  and  since  it  would 
not  pay  to  install  another  boiler,  we  used  a  small  fan  to  force 
the  draft  and  thus  keep  up  the  boiler  pressure.  The  fan,  how¬ 
ever,  was  always  giving  trouble  and  refused  to  work  when  we 
most  desired  it.  We  then  gfot  an  old  wind  mill  wheel  and 
drove  this  from  the  shaft  to  which  the  feed  pumps  were  con¬ 
nected.  We  housed  in  the  wheel  and  used  a  wooden  box  to 
direct  the  breeze  imder  the  grate.  The  wheel  was  of  the  light 
steel  construction  and  it  was  not  necessary  to  drive  it  very 
fast  to  obtain  a  good  draft.  We  used  a  wooden  slider  in  the 
box  somewhat  similar  to  the  slider  in  the  air  box  of  a  hot 
air  furnace,  to  regulate  the  draft.  The  old  wheel  \vorked 
well  for  about  a  year,  and  although  somewhat  unsightly,  did 
good  service.  When  a  modern  engine  was  put  in  place  of 
three  small  ones  we  found  that  the  steam  consumption  was 
not  so  great  and  that  it  would  not  be  necessary  to  force  the 
boilers  even  with  the  heaviest  peak.  The  old  wheel  was  then 
removed. 

New  Orleans,  La.  J.  Browlus. 
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RE-BABBITTING  A  WRIST  PIN. 

Not  many  years  ago  brasses  were  made  adjustable  for  rods 
by  means  of  a  wedge  and  a  set  screw.  The  brasses  were  made  of 
some  supposedly  good  bronze  or  similar  metal  and  it  was  the 
duty  of  the  engineer  to  drive  the  key  or  wedge  until  the  brasses 
fitted  the  pin  with  the  required  degree  of  closeness.  The  set 
screw  was  then  tightened  and  the  job  was  complete.  While  this 
arrangement  worked  well  in  the  hands  of  a  competent  engineer, 
it  soon  became  the  prey  of  the  monkey-wrench  fiend  and  in  order 
to  prevent  this  the  brass  was  made  a  solid  fit  around  the  pin  and 
the  only  means  of  adjustment  was  to  file  away  some  of  the 
metal  between  the  Hlalves  of  the  brass.  It  was  found  that  when 
a  pin  became  hot  through  lack  of  sufficient  oil,  or  through  the 
presence  of  dirt,  it  would  be  damaged  if  the  engine  were  kept 
running.  Indeed  the  writer  has  seen  brasses  so  hot  that  they 
actually  brazed  themselves  to  the  rod  and  had  to  be  chipped 
off.  To  prevent  injury  to  the  pins,  brasses  are  now  usually 
lined  with  babbitt  metal  and  set  up  solid,  brass  to  brass,  with 
a  wedge  and  a  screw.  With  this  arrangement  should  the  wrist 
pin  become  hot  the  babbitt  metal  simply  melts  out,  thus  warning 
the  engineer  of  trouble  before  the  pin  is  damaged.  A  case  of 
this  kind  recently  took  place  in  the  backwoods  where  there 
was  not  a  piece  of  metal  of  any  kind  to  be  had  whidi  could 
be  used  as  a  mandrel  upon  which  to  babbit  the  pin  brasses.  The 
engine  had  to  be  gotten  in  shape,  however,  and  the  only  object 


FIG.  I. — POLE  SETTING  ALONG  RAILROAD  TRACKS  IN  NEW  ORLEANS. 

the  pole  while  the  dirt  is  being  filled  in  and  tamped,  is  very 
effectual  in  preventing  rot  under  ground.  Where  pole  lines  run 
through  low  ground  and  swamps  and  where  the  climatic  condi¬ 
tions  are  such  that  timber  rots  quickly,  a  concrete  setting  for  the 
pole  often  proves  effective  in  staying  this.  In  New  Orleans  the 
plan  is  to  put  a  box  of  slightly  larger  dimensions  than  the 
pole  in  a  concrete  setting  as  shown  herewith.  The  pole  is  then 
slipped  into  the  box  and  clean,  sharp  sand  poured  around  it  A 
suffici^t  space  is  left  between  the  pole  and  the  box  so  that  a 
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narrow  scoop  can  be  put  in  to  take  out  the  sand  without  dis¬ 
turbing  the  concrete  setting  when  it  becomes  necessary  to  put 
a  new  pole  in  the  place  of  the  old  one.  Square  poles  are  used 
for  this  work.  The  concrete  setting  is  about  7  ft.  deep  by  3J4 
ft.  square.  The  box  is  made  of  inch  pine  and  is  16  in.  square 


FIG.  2. — POLE  SETTING  IN  VERY  SOFT  EARTH. 


inside  and  about  (1Y2  ft.  deep.  The  base  of  the  poles  is  14  in. 
square.  In  very  soft  ground  it  is  sometimes  necessary  to  drive 
piles  deep  into  the  earth  and  fasten  the  pole  to  the  pile,  as  shown 
by  the  sketch  herewith.  In  some  parts  of  Canada  poles  of 
reinforced  concrete  are  being  employed.  These  are  made  on 
the  ground  with  their  butts  immediately  over  the  hole  in  which 
they  are  to  be  erected.  A  35-ft  pole  for  ordinary  line  work 
weighs  about  2j4  tons  and  a  so-ft.  pole  about  5  tons.  All  poles 
are  made  square  on  account  of  the  ease  of  making  and  also 
because  of  the  saving  in  steel  possible  thereby.  The  poles  are 
molded  in  wooden  forms,  in  a  horizontal  position,  the  top 
side  being  left  open  and  finished  with  a  trowel.  The  concrete 
is  composed  of  one  part  Portland  cement,  two  parts  clean,  sharp 
sand  and  four  parts  broken  stone.  Some  of  these  poles  are 
erected  on  the  Welland  Canal  transmission  line. 

Quebec,  Canada.  Llewellyn  Drake. 

TROUBLE  DUE  TO  IMPROPER  WATER  COLUMN  CONNECTION. 

A  small  horizontal  tubular  boiler  had  been  running  steadily 
night  and  day  in  a  lighting  plant  for  a  month,  and  it  was  cus¬ 
tomary  to  blow  off  the  boiler  late  in  the  afternoon  and  again 
very  early  in  the  morning  on  account  of  the  sediment  contained 
in  the  water.  One  morning  while  the  boiler  was  being  blown 
off,  as  usual,  it  was  noticed  that  the  water  did  not  drop  in  the 
gauge  glass,  although  the  boiler  had  been  blowing  off  for  some 
time.  The  middle  gauge  cock  on  the  water  column  was  then 
tried  and  water  flowed  from  it  freely,  so  it  was  thought  that 
the  boiler  had  been  pumped  very  full  previously.  Fearing,  how¬ 


ever,  that  something  might  be  wrong,  the  engineer  ordered  the 
blow-off  closed;  but  as  the  water  had  dropped  somewhat  he 
ordered  it  opened  again.  Just  as  soon  as  the  blow-off  was  again 
opened  the  water  in  the  gauge  glass  began  to  drop  rapidly  and 
finally  disappeared  from  view.  The  engineer  then  perceived  what 
had  happened.  The  gauge  had  been  indicating  wrongly  and  the 
boiler  had  undoubtedly  been  blown  very  low.  The  damper  was 
immediately  closed  and  wet  ashes  thrown  on  the  fire.  Steam  was 
shut  off  the  engine  and  the  boiler  allowed  to  cool.  After  the 
pressure  had  dropped  an  examination  was  made  and  it  was 
found  that  the  front  sheet  of  the  boiler  had  bulged  out  consid¬ 
erably  at  the  sides  over  the  fire  and  that  both  heads  had  also 
bulged  out,  and  this  of  course  condemned  the  boiler  for  further 
use.  It  was  found  that  about  6  in.  of  water  was  left  in  the  boiler 
and  that  the  cause  of  the  false  registration  in  the  gauge  glass 
was  due  to  the  lower  water  column  connection  being  filled  with 
sediment.  The  casting  was  tapped  for  ij^-in.  pipe,  but  when 
connecting  it  a  bushing  and  a  much  smaller  pipe  was  used.  The 
connection  was  rather  long  and  the  bottom  connection  was 
tapped  into  the  boiler  head  among  the  flues  near  a  hand  hole.  An 
entirely  new  sheet  had  to  be  put  in  the  boiler  over  the  grates  and 
about  35  tubes  had  to  be  safe-ended.  The  water  column  was  re¬ 
piped  with  pipe,  as  was  intended,  and  the  bottom  cormec- 

tion  was  tapped  into  the  front  head  just  below  the  top  row  of 
tubes.  This  incident  should  serve  as  a  warning  to  engineers  to 
make  sure  that  their  water  columns  are  properly  connected.. 

Columbus,  Ohio.  R.  Z.  Bishop. 

EXPLOSION  of  a  gasoline  LIGHTING  PLANT. 

That  the  Underwriters  are  very  particular  as  to  the  installation 
of  electrical  wiring,  is  well  known,  and  to  this  there  can  be  no 
reasonable  objection.  But  what  seems  strange  to  the  average 
small  central  station  manager  is  that  these  same  Underwriters 
will  permit  the  installation  of  hazardous  gasoline  lighting  plants 
in  the  smaller  towns  and  cities,  without  any  apparent  regard  for 
their  own  interests.  The  accompanying  sketch  gives  the  floor 
plan  of  a  gasoline  plant  which  recently  blew  up  in  Petersburg, 
Ill.,  showing  the  location  of  the  reservoir,  vaporizer  and  lamps, 
and  of  the  gasoline  and  kerosene  tanks.  The  explosion  occurred 
about  closing  time  when  a  clerk  was  in  the  act  of  shutting  off 
the  supply  of  gasoline,  and  it  was  only  through  the  grit  of  the 
clerk  that  the  store  was  not  burned,  he  having  stayed  with  the 
machine  until  he  could  turn  off  the  supply  of  gasoline  and  shut 
off  the  vaporizer.  As  it  was,  a  quantity  of  gasoline  was  scat¬ 
tered  around  on  the  floor,  but  fortunately  did  not  take  fire. 
The  entire  plant  was  completely  wrecked.  The  conducting  pipe 
(which  is  a  2-in.  tin  soldered  pipe)  was  so  hot  that  the  joints  be¬ 
came  unsoldered.  The  globes  on  the  lamps,  which  are  of  clear 


PLAN  of  gasoline-lighting  PLANT. 


glass  similar  to  those  used  with  open  arcs,  were  melted,  and 
some  of  the  brass  tubes  were  also  fused.  There  are  two  other 
plants  in  the  same  city  which  have  generators  even  more  dan¬ 
gerous  than  the  machine  that  exploded,  as  they  contain  from  three 
to  six  gallons  of  gasoline  at  the  boiling  point  ail  the  time  the 
plant  is  in  operation. 

It  seems  only  common  justice  that  the  Underwriters  should 
apply  rules  to  gasoline  lighting  equally  as  stringent  as  those 
they  impose  upon  electric  lighting.  As  you  have  pointed  out  in 
your  columns.  Underwriters’  engineers  have  reported  in  strong 
terms  on  the  great  hazard  of  gasoline  lighting,  but  their  opinions 
thus  far  appear  to  have  been  entirely  ig^nored  by  the  Tariff  Asso¬ 
ciations. 

Petersburg,  III. 
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QUESTIONS  AND  ANSWERS. 


Does  it  make  any  difference  on  which  lead  of  a  generator  the  circuit* 
breaker  and  ammeter  are  connected?  F.  B.  W. 

While  it  makes  no  difference  to  which  terminal  the  series  wind¬ 
ing  is  connected  provided  it  is  connected  properly  with  respect 
to  its  magnetizing  effect,  as  a  rule  machines  have  the  series  wind¬ 
ing  in  the  positive  side,  so  that  circuit  breakers  and  ammeters 
.  should  be  connected  on  the  negative  side.  Unless  this  obtains, 
the  ammeter  will  not  register  the  entire  output  of  the  machine 
and  the  circuit-breaker  will  not  open  the  equalizer  circuit  where 
compound-wound  machines  are  operating  in  parallel. 

How  may  automobile  engines  be  tested?  The  builders’  claims  seem 
to  be  so  very  excessive  that  a  convenient  means  for  testing  automobile 
engines  would  be  appreciated.  T.  R.  S. 

The  most  convenient  method  for  testing  automobile  engines  and 
one  which  we  believe  is  used  by  many  of  the  manufacturers  of 
high  class  automobiles  consists  in  coupling  the  engine  by  means 
of  the  cone  clutch  to  a  direct-current  dynamo  or  motor.  The  am¬ 
meter  and  voltmeter  readings  are  taken  and  the  product  multi¬ 
plied  by  a  certain  constant  representing  the  efficiency  of  the  dy¬ 
namo.  This  result  in  watts  is  converted  into  its  equivalent  in 
horse-power  by  dividing  the  product  by  746. 

Is  it  possible  to  generate  more  than  50  horse-power  economically  in  a 
single  cylinder  of  a  gas  engine? 

Yes.  The  largest  gas  engine  now  running  of  which  we  have 
knowledge  develops  about  1,000  hp  in  a  single  cylinder.  The  gas 
engines  being  built  by  the  Snow  Steam  Pump. Works  for  the 
California  Gas  &  Electric  Corporation  are  expected  to  develop 
1,350  brake  horse-power  in  each  cylinder,  and  the  company  is  of¬ 
fering  gas  engines,  a  single-cylinder  of  which  will  develop  at 
maximum  rating  2,500  brake  horse-power.  The  Oechelhauser  gas 
engines  are  built  in  sizes  developing  250,  300,  400,  500,  750,  1,000, 
and  1,500  horse-power  in  a  single  cylinder. 

We  have  a  15-hp.  shunt-wound  motor  on  a  light  load.  About  18  months 
ago  it  burnt  out  on  the  edge  and  under  the  commutator,  leaving  the  face 
of  the  commutator  intact.  I  cleaned  out  the  cavity  and  filled  it  with 
plaster  and  wound  new  cord  with  shellac  around  the  edge  and  had  no 
trouble  until  a  few  days  ago,  when  the  same  trouble  appeared.  I  applied 
the  same  remedy  and  have  it  running  ag^ain.  Can  you  tell  me  the  cause 
of  the  trouble?  F.  J.  M. 

From  the  sketch  which  you  enclose  it  is  evident  that  your 
trouble  is  due  to  oil  finding  its  way  from  the  bearing  or  other 
source  onto  the  commutator.  If  you  will  file  a  groove  around 
the  circumference  of  the  shaft,  making  the  side  near  the  com¬ 
mutator  almost  perpendicular  to  the  axis  of  the  shaft,  you  may 
stop  oil  from  creeping  along  the  shaft  to  the  commutator. 

I  have  a  so-hp.  induction  motor  direct  connected  to  a  direct-current 
dynamo.  The  motor  receives  three-phase  60-cycle  current  at  a  potential  of 
2,200  volts  from  a  hydro-electric  plant.  The  speed  of  the  motor  is  not 
sufficiently  high  to  maintain  the  voltage  of  the  dynamo  for  the  lamps  to 
burn  brightly  and  when  cutting  in  a  direct<onnected  steam  generator  set 
the  voltage  is  raised  sufficient!”  to  take  the  entire  load  from  the  motor- 
generator  set  which  then  reverses  and  drives  the  induction  motor  as  a 
generator.  This  lasts  for  a  space  of  about  five  minutes.  What  dangerous 
effect  does  this  have  on  the  hydro-electric  alternator  at  the  distant  end 
of  the  line?  ...  A.  R. 

The  induction  motor  which  is  driven  as  a  generator  merely 
pumps  back  current  into  the  line,  and  instead  of  being  detrimental 
to  the  alternator  at  the  other  end,  assists  it  to  supply  the  current, 
the  energy  being  taken  from  the  steam-driven  generator. 

What  should  cause  an  enclosed  arc  lamp  to  explode?  While  switching 
in  a  lamp  the  other  day  an  explosion  took  place  which  smashed  both  the 
inner  and  outer  globes;  yet  no  electrical  defect  was  found  in  the  lamp. 

B.  M.  P. 

The  arc  is  enclosed  to  lengthen  the  life  of  the  carbon  by  ex¬ 
cluding  oxygen.  The  supply  of  air  being  imperfect,  the  burning 
of  a  carbon  results  in  the  formation  of  carbon  monoxide,  a  poison¬ 
ous  gas.  The  cooling  of  the  lamp  permits  air  to  leak  in  and 
combine  with  the  carbon  monoxide  to  form  an  explosive  mix¬ 
ture.  The  ignition  of  this  mixture  is  accomplished  when  the  lamp 


is  placed  in  circuit  again  and  an  explosion  takes  place  just  as 
when  a  lighted  match  is  brought  into  a  room  filled  with  escaping 
gas.  The  phenomenon  being  purely  chemical  is  not  due  to  any 
electrical  defect  in  the  lamp. 

We  are  running  our  central  station  on  the  aao-volt  three-wire  system 
and  are  giving  an  all-nigi.t  service.  We  wish  to  install  a  direct-connected 
three-wire  set  to  take  the  load  after  the  large  belted  set  is  shut  down  for 
the  night.  Could  we  throw  the  smaller  set  in  multiple  with  the  large 
set  during  the  peak,  and  would  it  be  all  right  to  start  the  smaller  set  and 
when  it  is  built  up  to  full  voltage  throw  the  load  over  to  it  simply  taking 
a  flash  in  the  lamps  which  were  lighted  at  the  time?  Would  this  damage 
the  large  set?  T.  E.  Co. 

As  is  the  case  with  all  other  generators,  running  in  multiple, 
it  will  be  necessary  for  your  three-wire  generators  to  have  the 
same  general  characteristics  if  they  are  to  run  in  multiple  or 
otherwise  each  will  not  take  its  just  portion  of  the  load.  The 
proper  way  to  cut  in  your  smaller  machine  and  relieve  the  large 
set  is  to  bring  the  smaller  set  up  to  full  speed  and  adjust  its  volt¬ 
age  as  near  that  of  the  larger  machine  as  possible,  when  it  may  be 
thrown  in  multiple  with  it.  The  large  machine  may  then  be  cut 
out  by  throwing  resistance  in  until  the  load  as  indicated  on  the 
ammeter  is  very  small.  The  circuit-breaker  may  then  be  opened 
and  then  the  main  switch,  after  which  the  engine  may  be  stopped. 
The  practice  of  throwing  the  load  from  one  machine  to  another 
in  the  way  you  suggest  is  barbarous  and  is  detrimental  to  both 
machines.  By  following  the  method  outlined  above  there  will  be 
no  flash  in  the  lamps  and  the  service  will  be  infinitely  better. 

I  have  a  direct-current  dynamo  giving  130  amperes  at  120  volts.  The 
device  which  consumes  the  current  requires  regulation  both  of  volts  and 
amperes,  and  1  wish  to  be  able  to  adjust  the  same  at  will  or  keep  one  of 
them  constant,  as  may  be  necessary  at  the  moment.  Would  a  resistance 
in  series  and  other  resistances  in  parallel  be  the  most  practical  arrange¬ 
ment?  I  want  to  have  at  my  disposal  anything  from  3  to  15  volts  and 
from  s  to  100  amperes.  What  is  the  best  arrangement?  I  do  not  care 
how  much  electrical  energy  is  wasted  or  changed  into  heat  in  resistances. 

H.  P. 

The  best  way  to  utilize  the  dynamo  you  have  is  to  excite  the 
field  from  some  outside  source  with  a  rheostat  in  circuit,  using 
preferably  full  voltage  for  the  purpose,  and  then  reduce  the  speed 
of  the  dynamo  until  at  full  field  it  gives  15  volts.  The  regular 
rheostat  which  comes  with  the  machine  will  then  probably  enable 
you  to  reduce  this  voltage  as  low  as  two  volts.  For  your  cur¬ 
rent  control  you  will  require  a  resistance  in  series  with  your 
dynamo,  which  should  have  a  value  of  three  ohms  and  should  be 
capable  of  carrying  100  amp.  without  distress.  The  resistance 
should  be  graduated  over  30  to  40  points.  By  using  a  water  rheo¬ 
stat  you  can  probably  obtain  the  desired  gradations.  It  will 
probably  be  necessary  for  you  to  reduce  the  speed  of  your  dynamo 
to  about  one-eighth  of  its  present  speed.  If  no  outside  source  of 
energy  is  available,  you  can  obtain  results  by  exciting  the  field 
coils  with  batteries;  but  this  will  not  be  satisfactory  since  the 
field  will  be  very  weak  and  the  armature  reaction  at  maximum 
currents  will  be  so  great  that  it  will  upset  the  field  and  cause 
trouble  with  the  adjustment  of  the  current  and  voltage  values 
and  also  some  trouble  from  sparking.  If  your  dynamo  has  several 
field  bobbins  in  series  you  can  reduce  the  voltage  of  the  machine 
by  coupling  the  field  bobbins  in  parallel  and  reducing  the  spaced 
accordingly.  Thus,  if  your  dynamo  has  a  two-bobbin  field,  by 
placing  the  bobbins  in  parallel  and  reducing  the  speed  one-half 
you  may  obtain  half  voltage.  If  it  is  a  four-bobbin  field  and 
these  are  placed  in  parallel  and  the  speed  reduced  one-fourth  the 
voltage  will  also  be  reduced  to  one-fourth  of  its  former  value. 
This  will  bring  the  voltage  of  the  machine  down  to  a  value  that 
you  perhaps  can  control  with  your  field  rheostat  to  obtain  the 
values  you  desire.  Still  another  method  would  be  to  use.  a  long 
water  resistance,  about  a  foot  square  and  six  feet  long.  Put  the 
full  voltage  of  the  machine  on  the  trough  and  sprinkle  salt  in 
the  water  until  a  satisfactory  current  value  is  reached.  By 
means  of  two  plates  inserted  midway  in  the  trough  you  can  take 
off  current  at  any  voltage  you  desire  by  adjusting  the  plates  at 
different  distances  apart  and  the  current  can  be  controlled  with 
a  resistance  in  the  local  circuit  thus  taken  off.  The  first  method 
is  the  most  satisfactory,  for  it  will  enable  you  to  hold  your 
voltage  at  any  value  you  desire  while  the  current  is  then  under 
the  adjustment  of  the  external  resistance.  Any  adjustment  in 
the  other  arrangement  disturbs  both  the  current ,  and  voltage 
values. 
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CENTRAL  STATION  SALE  OF  CURRENT 


Business-Getting  Organization  of  Minneapolis 
General  Electric  Company. 

The  Minneapolis  General  Electric  Company,  which  is  the  only 
central  station  company  in  that  city,  will  soon  have  available  about 
i2,ooo-hp  from  a  water  power  at  Taylor’s  Falls  40.67  miles  from 
Minneapolis.  The  ultimate  capacity  of  this  water  power  when 
further  developed  will  be  24,000-hp.  The  transmission  to  Minne¬ 
apolis  will  be  at  55, 000  volts.  At  the  city  limits  this  will  be 
stepped  down  to  13,500  volts  for  underground  transmission  to 
rotary  converter  sub-stations  and  static  transformer  sub-stations. 
The  development  of  this  water  power  has  led  to  a  great  activity 
in  pushing  for  business  to  give  the  new  water  power  plant  a 
load. 

BUSINESS-GETTING  ORGANIZATION. 

Mr.  W.  Randolph  Sweany*,  contract  agent  of  the  company,  came 
to  Minneapolis  from  Atlanta  in  September,  1905,  to  organize 
the  contract  department  on  progressive  lines  and  to  build  up  the 
company’s  business.  The  city  has  been  divided  into  six  districts. 
There  is  one  solicitor  and  one  assistant  to  each  district.  At 
present  writing  it  is  expected  to  add  a  third  man  for  each  dis¬ 
trict.  The  contract  department  employs  altogether  about  20  peo¬ 
ple.  The  solicitors  are  paid  a  straight  salary.  Mr.  Sweany  does 
not  believe  in  the  principle  of  paying  solicitors  a  commission 
on  business  secured  because  conditions  may  be  such  that  one 
solicitor  will  secure  more  business  than  another,  though  he  has 
not  done  more  work  but  has  had  a  better  territory.  He  believes 
it  desirable  for  the  contract  agent  to  be  in  a  position  where  he 
can  shift  solicitors  from  one  territory  to  another  that  they 
may  have  the  territories  to  which  they  are  best  adapted.  A  little 
later  he  expects  to  add  some  demonstrators  to  the  contract  force 
for  the  purpose  of  demonstrating  the  use  of  electric  cooking  and 
heating  devices. 

Besides  the  solicitors  the  contract  agent  has  under  his  charge 
an  advertising  department  and  a  demonstration  department.  In 
addition  to  the  district  solicitors  there  is  one  man  whose  spe¬ 
cialty  is  prospective  buildings  and  whose  work  is  to  keep  in  touch 
with  architects,  contractors,  city  building  permits  and  every¬ 
thing  which  pertains  to  the  extension  of  service  to  new  build¬ 
ings.  There  are  five  men  who  are  experts  on  power  engaged 
in  testing  and  technical  engineering  work  pertaining  to  possible 
new  power  contracts.  One  of  these  men  is  also  an  expert  in  il- 


sketch  artist.  This  man  can  go  to  a  prospective  sign  customer 
and  sketch  out  before  him  various  ideas  and  suggestions  as  to 
an  electric  sign.  He  is  sufficiently  expert  in  this  work  to  give  as 
he  talks  and  draws  the  probable  cost  of  the  kind  of  sign  he  is 
sketching,  and  the  number  of  lamps  it  will  contain,  and  the  cost 
per  year  to  operate. 

SPECIAL  STREET  LIGHTING. 

The  district  solicitors  concentrate  their  efforts  on  different 
special  branches,  one  at  a  time.  Recently  effort  has  been  directed 
toward  the  securing  of  special  private  street-lighting  contracts 


SPECIAL  STREET  LAMPS. 


from  merchants  and  property  owners.  The  proposition  is  to  erect 
ornamental  arc-lamp  posts  on  the  sidewalk  in  front  of  a  mer¬ 
chant’s  place  of  business,  as  shown  in  the  accompanying  illus¬ 
tration.  The  aim  is  to  place  these  posts  as  short  a  distance  apart 
as  the  city  ordinance  will  permit,  namely,  20  ft.,  avoiding  all 
fire  hydrants  by  4  ft.  The  company  will  furnish,  wire  and  erect. 


rSlO  MINNEAPOUS  ELECTRIFIED  $10 

UNPRECEDENTED  OFFER  OF  THF  ELECTRIC  ACE 

The  Electric  Street  Arc  Lemp,  mounted  od  mn  ertlstic  pole 
In  front  of  your  piece  of  bu$lness.  Is  the  best  ddvertlser 

A  Biiitifiil,  BrilNairt  Whiti  UcU—Tas  iiM  InhsOqr 


SPECIAL  OFFER: 

For  e  limited  time  we  will  furnish  wire  for  end  erect  In  front  of  \ 
your  piece  of  business  our  ornementel  Electric  Street  Arc  ijimp 

Poles,  equipped  with  Lamp,  at  Ten  Dollars  (SIO.OOt  each.  '  At  the  _ 

expiration  of  the  contract  the  pole  belongs  to  you.  The  lamp  V 

burns  dally  from  dusk  to  11:00  P.  M.  at  a  cost  to  you  of  only  S3.00  ■ 

per  month.  We  iwhch  them  on  and  off  and  keep  them  trimmed  mm,  ■ 
and  cleaned  without  charge.  I 

M  to  Mr  k  E«l|— FM  StM,  FM  toi4— M  St  Owlmt  ktsti  I 
S»  MWIw  VSI  hM  — "  K  I  1 

MINNEAPOLIS  GENERAL  ELECTRIC  CO  I 

OiA  GMml  IfficM.  li  and  17  Soath  Fiffli  St.  Oia 

m  MiMtlWimi  dIU 


front  of  a  place  of  business  these  ornamental  arc  lamp  poles 


ATTENTION! 


LIGHT  UP! 


MiimcapolM  BiuineM  C«ntert 

One  Brilliant  Electric  Diiplay! 

PcrmMMic  Plaa  ■■  A«vf*4 

MILES  OP  DARK  STREETS  TINNED  INTO  A 


GUrmUNC  IflGIlTLY  PROMENADE 

ELECTRICITY! 


lumination,  who  looks  after  changes  in  customers’  insta  lationa 
which  are  not  giving  satisfactory  lighting  results.  Mr.  Sweany, 
the  contract  agent  himself,  is  also  an  engineer  and  power  expert 
who  is  able  to  figure  accurately  on  power  contracts,  and  to  teach 
his  men  how  to  do  it. 

Sign  business  is  solicited  by  a  special  man  who  is  also  a  rapid 


with  lamps  at  $io  each.  This  is  on  a  S-ycar  contract.  The  lamps 
are  354 -ampere,  direct-current  arcs  operated  off  of  a  no- volt 
circuit.  The  cost  to  the  customer  for  operation  is  $3  per  month., 
The  company  turns  them  on  and  off,  trims  and  cleans  them. 
They  are  switched  on  at  dusk  and  off  at  ii  p.  m.  Contracts  for 
400  of  these  lamps  have  already  been  taken.  The  company  fully 
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expects  to  have  orders  for  1,000  within  a  short  time,  as  the 
start  was  made  in  the  edges  of  the  business  district  and  it  is 
unlik**ly  that  the  merchants  in  the  more  important  streets  will 
allow  the  outlying  business  streets  to  outshine  them.  The  gas 
company  has  also  been  putting  up  competition  for  this  special 
street  lighting  and  has  erected  a  few  posts  equipped  with  gas 
“arc”  lamps. 

Two  of  the  company’s  half-page  newspaper  advertisements  of 
this  special  street  lighting  are  reproduced  herewith.  Before  start¬ 
ing  to  push  this  scheme  the  endorsement  of  the  Minneapolis 
Commercial  Club  and  the  Retail  Dealers’  Association  was  secured. 
The  idea  at  first  was  to  promote  a  united  movement  to  light 
entire  streets  in  this  way  as  has  been  dene  in  some  other  cities. 
The  gas  company,  however,  did  not  wait  for  this  movement  to 
develop,  but  began  to  take  contracts  for  gas-lighting  posts  on 
certain  streets  from  individual  merchants  here  and  there,  thus 
forcing  the  electric  light  company  to  begin  to  push  for  this  busi¬ 
ness  without  waiting  for  the  general  movement. 

DISPLAY  ROOMS. 

The  demonstration  department,  which  consists  of  the  company’s 
show-room,  is  at  present  housed  in  a  very  neat  little  store-room 
several  doors  from  the  company’s  general  offices,  since  there  was 
not  room  for  such  a  display  in  the  offices.  It  is  intended  to 
move  this  display  room  to  better  quarters  as  soon  as  they  can  be 
secured.  The  display  room  is,  nevertheless,  very  attractively  fit¬ 
ted  up.  The  mistake  has  not  been  made  of  trying  to  crowd  too 
much  into  the  room  so  that  persons  are  confused  by  the  great 
amount  of  apparatus  shown.  There  is  a  sample  of  all  the  com¬ 
mon  heating  and  cooking  utensils  and  of  the  principal  small  motor 
applications,  such  as  sewing  machine  motors,  drill  press  motors, 
press  drills,  etc.  The  ceiling  is  studded  with  various  kinds  of 
incandescent  lamps  and  reflectors.  The  whole  room  is  finished 
in  white,  and  when  lighted  at  night  looks  very  decidedly  like 
lighting  headquarters. 

FLAT  IRON  CAMPAIGN. 

The  company  placed  200  electric  flat  irons  in  use  in  two  months 
of  effort.  It  expects  soon  to  place  1,000  irons  at  a  time.  The  first 
start  was  made  by  writing  about  1,000  letters  to  the  residence 
customers  offering  electric  flat  irons  on  30  days’  free  trial. 
This  resulted  in  about  200  being  placed.  The  next  move  will  be 
to  send  out  1,000  flat  irons  by  wagon,  taking  them  to  customers 
and  seeing  that  they  are  properly  fixed  for  the  customer’s  use. 
These  irons  will  be  left  for  30  days’  trial  and  it  is  confidently 
T>elievcd  that  a  large  per  cent  of  them  will  not  come  back  to  the 
company.  Six-pound  flat  irons  are  sold  at  $3  each. 

The  company  does  not  do  wiring  contracting,  but  prefers  to 
keep  the  good  will  and  'encourage  the  efforts  of  private  contrac¬ 
tors  to  get  business.  It  does,  however,  endeavor  to  see  that  its 
customers  get  proper  treatment  and  equipment  from  the  contrac¬ 
tors.  Especially  in  the  case  of  electric  signs,  the  contract  depart¬ 
ment  is  particular  to  specify  designs  which  will  give  good  results 
and  to  require  all  bidders  to  conform  to  the  company’s  specifi¬ 
cations  rather  than  to  allow  bidders  to  confuse  the  issue  by  offer¬ 
ing  less  satisfactory  substitutes. 

ADVERTISING  POLICY. 

Advertising,  like  soliciting,  is  concentrated  on  certain  special¬ 
ties,  but  one  thing  being  taken  up  at  a  time.  No  general  adver¬ 
tisements  appear.  Mr.  Sweany  does  not  consider  general  ad¬ 
vertising  of  electric  light  and  power  a  good  way  to  invest  money. 
One  of  the  Minneapolis  papers  runs  a  “Home  Builders’  Sheet” 
in  its  Sunday  edition,  which  is  found  to  be  a  good  place  to  ad¬ 
vertise. 


Business  Getting  at  Avoca,  Pa. 


By  Frank  Howard. 

I  have  been  much  interested  in  the  communications  from  Janea- 
•villc,  Wis.,  and  Lewiston,  Pa.,  printed  in  your  issue  of  May  S, 
as  to  the  volume  of  business  connected  in  those  places  within 
a  space  of  a  few  months,  particularly  in  view  of  what  has  been 


accomplished  in  the  same  line  by  a  central  station  with 
which  the  writer  is  connected.  The  population  of  the  chain  of 
six  small  mining  towns  supplied  from  the  station  at  Avoca, 
Pa.,  of  which  I  am  manager  and  superintendent,  is  about  12,000. 
The  new  business  connected  from  March  31,  1905  to  April  i, 
1906,  was  2,750  i6-cp  equivalent  incandescent  lamps,  21  arc  lamps, 
52  fans  and  37-hp  in  motors.  The  average  service  connected  wag 
25  or  less  lamps.  The  larger  portion  of  this  increase  is  the  re¬ 
sult  of  systematic  soliciting  and  the  satisfaction  given  by  the  il¬ 
luminating  service  rendered.  The  rate  is  10  cents  per  kw-hour, 
less  from  5  to  25  per  cent  discount  for  cash. 


Up-to-Date  Methods  of  Increasing  Business. 

Under  the  above  title  Mr.  G.  C.  Gum,  of  Fort  Worth,  Texas, 
read  a  paper  at  the  Southwestern  Electric  and  Gas  Association 
at  Galveston,  May  16,  making  some  good  suggestions  as  to 
methods  of  increasing  the  demand  for  commercial  lighting  in  a 
town.  He  likened  the  central  station  business  to  a  factory. 

A  trunk  factory  or  a  giant  packing  industry,  unlike  the  average 
central  station,  does  not  depend  upon  nor  expect  its  various  su¬ 
perintendents,  foremen  and  workmen  employed  in  the  manufac¬ 
turing  or  producing  end  of  the  industry  to  market  its  goods. 

It  is  plain  that  in  central  station  operation  as  commonly  con¬ 
ducted,  that  the  trend  of  practice  is  essentially  one  of  production 
rather  than  one  of  marketing.  Pains  and  care  have  been  taken  in 
selecting  men  who  are  proficient  in  the  technical  or  at  least  prac¬ 
tical  art  of  production  and  little  or  no  thought  has  been  gpven 
to  the  commercial  end  of  the  undertaking. 

It  is  highly  essential  that  the  forces  be  subdivided  into  at 
least  two  departments  in  the  smaller  plants  and  into  three  or 
more  departments  in  the  larger  ones,  each  of  which  should  be 
supreme  in  its  particular  aim  and  vocation. 

The  producing  or  manufacturing  end,  the  selling  or  marketing 
end  and  the  collecting  end  in  the  larger  plants  are  essential  in 
promoting  the  welfare  of  the  organization  and  it  is  imperative 
that  a  harmonious  interweaving  of  these  three  branches  be  in 
evidence  to  insure  the  highest  attainments. 

After  speaking  in  a  general  way  about  the  organization  and 
tactics  of  a  new  business  campaign  he  makes  the  following  spe¬ 
cific  suggestions: 

To  start  a  modem  business  campaign,  as  applied  to  the  light¬ 
ing  industries,  one  of  the  most  essential  features  in  securing 
increased  revenue  in  districts  already  covered  is  to  produce  dis¬ 
satisfaction  with  the  present  low  intensity  of  illumination. 

"Raise  the  Standard”  is  the  motto  you  must  adopt  and  the 
hobby  you  must  possess. 

This  can  be  easily  accomplished  by  lighting  up  one  of  your 
best  merchants — as  he  should  be  lit  up.  Don’t  guess  at  it,  but 
figure  out  his  illumination — show  him  the  figures.  It  demon¬ 
strates  to  him  that  you  are  taking  an  interest  in  his  betterment 
and  are  putting  some  gray  matter  back  of  your  effort.  It  also 
gives  him  the  impression  that  you  are  not  trying  to  unload  on 
him,  as  you  can  substantiate  your  statements  by  known  facts.  If 
he  cannot  be  induced  to  accept  the  installation  as  designed,  offer 
him  a  thirty  days’  trial  based  upon  his  acceptance  of  the  instal¬ 
lation  if  the  results  are  satisfactory  to  him.  Even  go  so  far  as 
to  stand  part  of  the  expense  of  wiring  and  current,  if  necessary. 
This  is  advertising — advertising  your  goods  solely  by  their  merits. 
This  method  is  far  more  productive  than  newspaper  advertising, 
although  the  latter  is  not  to  be  belittled. 

The  laying  out  of  the  lighting,  as  ordinarily  practiced,  cannot 
even  be  considered  a  mental  undertaking.  The  usual  procedure 
has  been  one  of  “I  guess”  all  along  the  line  from  start  to  finish. 

Past  practice  has  left  the  matter  of  la3ring  out  the  illumination 
of  all  classes  of  work  to  wiremen,  contractors  and  architects, 
very  few  of  whom  have  the  least  idea  of  illuminating  engineering. 

This  condition  of  affairs  must  cease  with  the  advent  of  the 
New  Business  Department.  A  free  bureau  of  information  cov¬ 
ering  the  entire  range  of  central  station  utilities  should  be  estab¬ 
lished  and  its  services  extended  to  architects,  wiring  contractors 
and  the  general  public. 

Anticipate  business  immediately  upon  learning  that  a  new 
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building  is  being  planned  by  taking  the  matter  up  with  the  owner 
as  well  as  the  architect  and  offering  your  services  to  them. 

To  assist  in  a  revenue  procuring  campaign^  a  two- rate  system 
of  charging  is  of  great  advantage  in  securing  long-hour  con¬ 
sumers  as  well  as  in  cultivating  them.  It  is  one  of  the  most 
easily  adjusted  and  equitable  rates  imaginable  and  a  proper  use 
of  it,  together  with  the  many  applications  of  current  now  at 
hand,  is  advisable. 

One  of  the  most  valuable  revenue  producers  we  have  at  hand 
is  the  flat  rate  method  of  window,  sigpi  and  outside  lighting. 
This  flat  rate  is  based  upon  the  metered  consumption  of  the  in¬ 
stallation  computed  on  a  two-rate  system  of  charging,  so  that  in 
reality  the  flat  rate  given  is  to  all  intents  and  purposes  a  meter 
rate  under  disguise.  By  establishing  this  system  we  are  enabled 
to  do  away  with  meter  investment,  as  the  installations  are  placed 
entirely  under  the  control  of  the  centrali  station,  which  makes 
it  a  point  to  light  these  lamps  at  dusk  each  day,  turning  them 
off  at  an  hour  previously  agreed  upon,  which  should  not  be  earlier 
than  II  p.m. 

Sigrn  lighting  is  another  valuable  field  which  should  be  under 
the  control  of  the  central  station.  Many  an  opportunity  is 
usurped  by  cheap  transparency  signs  where  had  proper  business 
tact  been  displayed  the  income  could  have  been  at  least  doubled. 
In  this  field  do  not  forget  your  motto,  “Raise  the  Standard.” 
Argue  for  the  best  and  accept  the  cheapest  under  protest. 

In  the  decorative  or  outlining  lighting,  the  use  of  small  cande- 
power  units  tastefully  arranged  has  a  marked  effect  on  the 
monthly  receipts  as  well  as  upon  the  general  prosperous  air  of 
your  city. 

Flattering  reference  was  made  at  the  close  of  the  paper  to  the 
work  of  the  new  business  department  of  the  San  Antonio  Gas 
&  Electric  Company. 

Mr.  Samuel  Kahn,  of  San  Antonio,  was  called  upon  to  tell 
more  of  the  work  there.  He  explained  that  the  San  Antonio  Gas 
&  Electric  Company  started  its  new  business  department  a  little 
over  a  year  ago.  It  was  patterned  after  that  at  Denver,  which 
had  been  in  existence  several  years  and  where  the  men  were 
trained  for  new  business  work  in  other  plants  controlled  by  the 
American  Light  &  Traction  Company. 

In  San  Antonio  there  was  one  manager  of  the  department  and 
four  solicitors.  They  now  had  140  electric  signs  in  the  city,  the 
largest  of  which  had  about  500  lamps  and  took  10  kw. 

Mr.  R.  B.  Stichter,  of  Sherman,  thought  the  agreement  by  the 
company  to  bear  part  of  the  cost  of  an  installation  if  it  did  not 
prove  satisfactory  to  the  customer  gave  a  customer  confidence 
that  the  company  had  faith  in  the  proposition.  It  was  a  good 
plan. 

Mr.  Gum  stated  in  answer  to  a  question  that  the  San  Antonio 
company  had  an  installment  payment  plan  in  connection  with 
residence  wiring. 

President  Phinney  told  of  the  Chicago  Edison  Company’s  plan 
of  furnishing  sig^ns  free  on  a  long  enough  term  contract  so  that 
they  would  be  paid  for  by  the  regular  monthly  bills.  In  Dallas 
he  had  put  out  some  signs  on  a  two-year  contract,  under  which 
the  price  of  the  sign  was  put  in  the  regular  bills  and  the  customer 
owned  the  sigfn  at  the  expiration  of  the  contract.  In  Dallas  they 
had  now  approximately  300  signs.  Property  owners  had  to  secure 
city  council  permission  for  all  signs  projecting  over  the  walk  and 
were  required  by  ordinance  to  light  the  sign  every  night  until 
about  II  p.m.  He  questioned  whether  this  ordinance  was  a  good 
thing  for  the  company. 


Development  of  Current  Supply  in  Baltimore. 


The  growth  of  electrical  business  in  Baltimore  since  the 
great  fire  has  been  remarkably  rapid,  and  we  are  indebted  to  Mr. 
Douglass  Burnett,  general  manager  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  for  some  details  of  the  work 
done  in  various  ways  to  secure  new  customers  and  larger  reve¬ 
nue  in  that  city.  The  broad  policy  adopted  in  connection  with 
vigorous  pushing  and  liberal  advertising  has  just  doubled  the 
number  of  customers  since  the  fire  of  February,  1904,  has  in¬ 
creased  the  horse-power  of  connected  motor  load  over  four  times. 
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and  has  increased  the  equivalent  of  i6-cp  lamps  nearly  three¬ 
fold.  It  is  believed  that  this  is  an  unsurpassed  record  for  the 
two  years  under  consideration. 

The  company  advertises  twice  a  week  in  each  daily  news¬ 
paper,  and  aims  never  to  repeat  the  same  advertisement  in  the 
same  paper.  The  “ads.”  occupy  generally  a  30-line  space  on 
the  first  page,  and  are  not  illustrated.  In  the  two  years,  tlie 
company  has  thus  run  about  400  separate  pieces  of  copy,  dis¬ 
tributed  among  the  different  papers.  Some  extra  advertising 
is  also  done  in  certain  programmes  and  in  special  editions  of 
the  newspapers,  as  occasion  may  demand. 

A  good  deal  of  work  is  done  with  bulletins  and  flyers.  The 
company  has  an  electrical  directory  that  is  perhaps  the  com- 
pletest  local  thing  of  the  kind  in  the  country.  It  enumerates  vir¬ 
tually  all  who  do  construction  wiring  or  sell  apparatus  in  the 
territory,  and  being  vest  pocket  size  is  extremely  handy.  In 
two  years  it  has  been  put  through  five  editions,  which  is  a 
good  indication  of  its  utility. 

Having  now  between  six  and  seven  thousand  customers,  the 
management  issues  usually  from  5,000  to  10,000  bulletins;  the 
excess  over  the  actual  list  of  patrons  being  sent  to  a  mailing 
list  of  several  thousand  names,  nearly  all  of  which  are  those 
of  “prospects.”  The  printed  matter  is  also  distributed  from 
the  show  rooms  and  by  the  solicitors.  The  bulletins  are  sent 
with  the  customers’  bills,  and  thus  the  editions  are  pretty  well 
exhausted.  Contrary  to  the  usual  practice  the  bulletins  do  not 
have  a  regular  “fancy”  cover  page.  The  aim  is  to  have  each 
bulletin  give  a  clear,  full,  yet  concise,  talk  on  one  particular 
subject,  and  the  successive  numbers  are  illustrated  by  cuts  made 
from  photographs  taken  in  Baltimore  on  the  premises  of  various 
customers. 

As  a  matter  of  fact,  the  company  counts  very  largely  on  person¬ 
al  solicitation  for  the  development  of  its  business;  hence  the 
publicity  campaign  is  made  secondary  to  actual  canvassing. 


Follow  the  Wires. 


The  Denver  Gas  &  Electric  Company  has  issued  an  attractive 
booklet  under  the  above  title.  It  contains  an  illustrated  account 
of  the  daily  routine  of  a  man  who  finds  electricity  ready  to  serve 


Let 

Electricity 

0 


TALK  FOR  VOLf 
The  Electric  Sign 

CARRY  YOU 
The  Electric  /lutomobile 


CLIMB  FOR  YOU 
'The  Electric  Elevator 

COOK  FOR  YOU 
/til  kinds  Cooking  Appliances 


DO  YOUR  LAUNDRY  WORK 
The  Electric  Iron 


COOL  AND  WARM  YOU 
Electric  Fan  and  Grate 


LIGHT  YOUR  WAY 
In  the  House 
On  the  Porch 

^We  have  the  electricity 
that  will  do  all  of  these. 

It  is  at  your  disposal  at 
any  time  you  ask  for  it. 

The 

Denver  Gas  &  Electric  Co. 


Phone  Main  4000 


him  at  almost  every  moment  of  the  day.  The  last  page  of  the 
pamphlet  which  can  be  taken  as  a  kind  of  summary  of  what  has 
gone  before  is  a  suggestive  advertisement  and  is  reproduced 
herewith. 
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VoL.  XLVII,  No.  22. 


A  Diagram  for  Sign  Rates. 


Mr.  H.  J.  Gille,  superintendent  of  the  commercial  department 
of  the  St.  Paul  Gas  Light  Company,  has  worked  out  a  very  con¬ 
venient  diagram  for  the  use  of  the  solicitors  of  that  company 
in  determining  sign  rates.  This  shows  at  a  glance  any  rate  a 
solicitor  is  likely  to  need.  The  rate  in  dollars  per  month  is 


TOTAL  WATTS 


SIGN  RATE  CHART. 

shown  at  the  left,  and  the  rate  per  annum  at  the  right.  The  total 
watt  consumption  is  given  at  the  top,  but  to  obviate  the  ne¬ 
cessity  of  figuring  the  wattage,  the  equivalent  in  standard  4, 
10  and  i6-cp  lamps  is  given  also.  By  the  use  of  the  diagonal 
lines  drawn  on  the  diagram  the  rate  can  be  obtained  on  a  sign 
under  any  one  of  four  conditions,  from  dusk  until  i  o’clock, 
12  o’clock,  II  o’clock  or  10  o’clock. 


Business  Getting  Methods  at  Sheboygan. 


The  Sheboygan  Light,  Power  &  Railway  Company,  under  the 
management  of  Ernest  Gonzenbach,  has  been  experimenting  with 
methods  of  pushing  for  business  the  past  three  months,  and 
has  had  some  rather  remarkable  experiences,  both  successful 
and  unsuccessful. 

ELECTRICAL  SHOW  PAYS. 

An  electrical  show  was  held  the  week  beginning  March  26, 
in  a  small  store  building  which  the  company  rented  for  the 
purpose.  The  latter  part  of  the  week  this  room  was  literally 
packed  every  evening  so  that  the  door  had  to  be  closed  against 
newcomers.  One  direct  result  of  this  show  was  the  placing  of 
76  household,  6-lb.  flat-irons,  orders  for  which,  on  free  30-day 
trials,  having  been  taken  at  the  show.  At  the  end  of  30  days 
only  one  iron  out  of  the  76  was  returned.  They  were  sold  at 
$375  each. 

SOLICITING. 

The  success  of  the  electrical  show  is  surprising  in  view  of  the 
company’s  experience  with  solicitaion.  Sheboygan  has  the  repu¬ 
tation  of  being  a  conservative  place,  and  the  difficulties  of 
central  station  solicitors  there  would  seem  to  bear  this  out.  Two 
experienced  central-station  solicitors  who  had  made  good  prog¬ 
ress  elsewhere,  threw  up  their  hands  in  despair  after  trying 
it  awhile  in  Sheboygan.  The  employment  of  solicitors  has, 


therefore,  been  abandoned  for  the  present,  and  the  following 
plan  to  get  business  through  the  regular  employees  of  the 
company  has  been  adopted : 

Nine  principal  employees  of  the  company  from  a  “New  Busi¬ 
ness  Board,”  consisting  of  Uie  superintendents  of  lighting,  rail¬ 
way  and  freight  departments,  the  accountant,  two  cashiers,  two 
meter  readers  and  one  inside  arc-lamp  trimmer.  This  board  elects 
its  own  president,  secretary  and  treasurer,  and  appoints  com¬ 
mittees.  Meetings  are  held  every  Monday  evening.  The  object 
of  the  organization  is,  of  course,  to  get  new  business  both  in 
the  light  and  railway  departments. 

PROFIT-SHARING. 

The  members  of  the  Board  get  each  month  10  per  cent  of 
the  increase  in  gross  receipts  over  the  corresponding  month 
of  the  previous  year.  The  division  among  the  members  is  made 
according  to  the  relative  amount  of  business  that  each  turns 
in  in  proportion  to  the  total  business.  This  division  is  made 
by  the  general  manager  according  to  his  judgment. 

The  lighting  department  gross  revenue  is  showing  an  increase 
each  month  of  15  to  20  per  cent  over  the  year  previous,  which 
while  not  as  good  as  in  some  places,  is  considered  satisfactory 
for  a  conservative  town  with  very  active  gas  competition. 

The  company  publishes  a  little  paper  called  the  Sheboygan 
Electrical  News  each  month. 


Two  Immense  Electric  Signs. 


In  no  branch  of  the  electric  industry  has  the  advance  been 
more  rapid  than  in  the  manufacture  of  electric  signs.  Enormous 
signs  of  great  beauty  and  effectiveness  have  multiplied  at  such 
a  rate  that  the  public  is  now  prepared  to  greet  almost  any  achieve¬ 
ment  in  this  direction  without  surprise.  Fig.  i  herewith  shows 
the  greatest  electric  sign  in  the  world,  which  has  just  been  com¬ 
pleted  for  the  New  York  Edison  Company  at  its  coal  storage 
plant  at  Shadyside,  N.  J.  This  enormous  sign  may  be  seen  clear 
across  the  Hudson  River  and  up  and  down  Riverside  Drive  for  a 


FIG.  I. — ELECTRIC  SIGN  OF  THE  N.  Y.  EDISON  COMPANY  AT 
SHADYSIDE,  N.  J. 

great  distance,  and  spells  through  the  night  the  name  and  fame 
of  the  institution  that  it  advertises.  In  order  to  insure  against 
the  slightest  interruption  to  its  service  due  to  a  coal  famine  or 
similar  trouble,  the  New  York  Edison  Company  keeps  an  enor¬ 
mous  supply  of  coal  constantly  on  hand  in  its  storage  yards  at 
Shadyside.  The  confidence  thus  established  in  the  permanence 
and  reliability  of  its  service  fully  repays  the  expense.  More 
adequate  or  striking  means  of  advertising  incidentally  this  enor¬ 
mous  coal  supply  than  the  magnificent  electric  sign  above  men¬ 
tioned,  could  not  have  been  devised. 

It  is  interesting  to  note  some  of  the  data  in  connection  with 


its  construction.  The  steel  work  is  anchored  in  concrete  piers  in  their  displays  of  the  most  striking  electrical  effects.  One  of 
containing  about  125  cubic  yards  of  cement.  Although  built  in  the  most  conspicuous  signs  is  that  recently  erected  for  the  An- 
the  lightest  possible  manner  consistent  with  strength,  the  structure  heuser-Busch  Company  on  the  top  of  the  roof  of  the  Old  Guard 
contains  upwards  of  70,000  lb.  of  steel.  The  lower  row  of  letters  Armory  at  Forty-ninth  Street.  At  this  particular  point  Broad- 


Top  Chord 


Wooden  Gnctlnip 
^  for  riatfom^ 


Section  .A-A  Showing  Bottom  Chor^ 


Wooden  Grating 
for.  Platform 


Sectional  ElettaXidn  of  Centre.  Bent 

Details  of  Iron  Work  Support  ing  the  Edison  Sign  at  Shadyside,  N.  J. 


End  Elevation  of  End' 


in  the  sign  is  elevated  55  ft.  above  the  ground ;  the  height  of 
the  sign  over  all  is  91  ft.,  and  the  length  is  160  ft.  The  top  and 
the  bottom  rows  of  letters  are  5  ft.  tall  and  the  letters  in  the 
center  row  are  14  ft.  tall.  The  sign  contains  1,800  8-cp  incan¬ 
descent  lamps  and  a  special  engine  and  generator  of  75  kw  ca¬ 
pacity  is  installed  to  supply  the  electricity.  In  cost  this  sign  rep¬ 


way  makes  a  turn,  and  from  a  distance  the  sign  seems  to  set 
squarely  across  the  street.  The  height  of  the  sign  over  all  is 
SO  ft.  and  the  width  is  55  ft.  The  trade  mark  is  28  ft.  high  by 
32  ft.  wide.  The  sign  is  studded  with  various  colored  lamps, 
producing  a  beautiful  and  graceful  effect.  Both  of  these  immense 
sigpis  were  erected  by  the  Metropolitan  Engineering  Company, 
of  Brooklyn,  N.  Y. 


The  Southwestern  Question  Box 


The  question  box  of  the  Southwestern  Electric  and  Gas  As¬ 
sociation  drew  out  some  central  station  discussion  of  interest. 

A  question  as  to  the  efficacy  of  boiler  compounds  in  preventing 
scale  with  central'  Texas  surface  water  brought  out  the  fact  that 
deep  well  water  in  central  and  northern  Texas  does  not  cause 
scale.  Two  compounds  (Dixon  and  Parsons)  has  given  satis¬ 
factory  results  with  scaling  water,  but  strange  to  say  no  mention 
was  made  of  treating  water  to  precipitate  the  solids  before  they 
enter  the  boiler. 

What  methods  of  protection  against  loss  in  collecting  meter 
bills  have  been  successfully  introduced  other  than  the  meter 
deposit  plan? 

The  prepayment  meter  and  the  weekly  payment  plan  were 
suggested.  President  Phinney  showed  there  should  be  a  parallel 
between  lighting  and  other  lines  of  business,  in  which  credit  was 
given  according  to  a  customer’s  reputation  and  acquaintance. 

Mr.  A.  E.  Judge,  of  Tyler,  required  deposits  only  from  tran¬ 
sients  or  known  poor  payers. 

Mr.  T.  B.  Whitted  said  that  new  persons  in  a  town  usually 
rented  from  some  property  owner  who  had  looked  them  up 
enough  to  be  willing  to  guarantee  payment  of  the  light  bill. 

Mr.  E.  D.  Kelly,  of  Hillsboro,  said  that  he  treated  all  cus¬ 
tomers  alike  and  required  a  deposit  equal  to  the  cost  of  the  meter. 

Mr.  F.  M.  Lege,  of  Beaumont,  said  he  had  so  many  transients 
he  had  to  require  a  deposit.  He  had  a  few  prepayment  meters. 

Mr.  E.  B.  McGinnis  advocated  the  plan  of  giving  each  cus¬ 
tomer  a  certain  credit  rating  indicating  the  treatment  to  be  given 


FIG.  3. — ANHEUSER  BUSCH  SIGN  ON  BROADWAY. 

resents  an  outlay  far  greater  than  anything  previously  attempted, 
and  it  marks  the  most  signal  advance  in  the  art  of  electrical 
sign  building  yet  recorded. 

Another  interesting  sign  is  located  on  Broadway.  Broadway’s 
wonderful  display  of  electric  signs  presents  a  spectacle  never  to 
be  forgotten.  Its  hotels,  its  cafes,  its  theatres  and  its  other  places 
of  amusement  along  the  “Great  White  Wav’’  vie  with  each  other 
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in  case  of  delinquency.  With  very  poor  credit  rating  immediate 
shut-off  would  follow  delinquency.  By  bunching  each  class  of 
credits  together  the  matter  was  easily  handled.  Over  100,000 
prepayment  gas  meters  were  in  use  in  New  York. 

What  success  has  been  attained  with  the  354  or  354-amp.,  no- 
volt,  multiple,  enclosed,  direct-current,  ^-in.  carbon  lamp?  If 
not  successful,  why? 

Mr.  J.  R.  Cox,  of  Galveston,  had  tried  them  and  found  them 
entirely  satisfactory.  At  Waxahachie  they  had  been  found  a 
great  success.  The  smaller  lighting  units  were  more  desirable 
than  the  large. 

Mr.  W.  B.  Head,  of  Grandview,  had  used  them  with  much 
success,  as  had  also  Mr.  Kelly,  of  Hillsboro,  and  Mr.  R.  B. 
Stichter,  of  Sherman.  The  latter  had  90  out  of  100  arcs  placed 
within  the  past  year  of  this  kind. 

Mr.  J.  R.  Cravath,  of  the  Electrical  World,  was  asked  to  give 
information  on  this  subject  and  said  that  the  Chicago  Edison 
Company  had  probably  gone  into  the  small  carbon  arc  business 
more  systematically  and  thoroughly  than  any  other  company  in 
the  country.  It  now  had  in  service  1,500  direct-current  arcs 
with  5/16-in.  American  carbons.  These  gave  much  more  light, 
steadier  light  and  whiter  light  than  54-in.  carbons. 


giving  a  total  of  510  volts  boost  at  the  Waterloo  end.  At  the 
Cedar  Falls  end  the  voltage  was  raised  300  volts  by  means  of 
two  regulators.  This  gave  a  total  of  810  volts  boost  at  full 
load.  During  light  load  the  boosting  transformers  at  Waterloo 
have  to  be  disconnected  to  avoid  too  much  of  a  raised  voltage. 


FIG.  2. — SWITCH  HOUSE  REPLACING  DESTROYED  SUB-STATION. 

Later  another  pair  of  regulators  were  added  at  the  Waterloo 
end  making  i,iio  volts  total  boost.  By  means  of  these  com¬ 
binations  the  voltage  was  maintained  within  a  few  volts  of 
At  10.40  a.m.,  March  20,  1906,  the  Cedar  Falls  sub-station  of  normal  at  Cedar  Falls.  The  temporary  switchboard  consisting 
the  Citizens’  Gas  &  Electric  Company,  of  Waterloo  and  Cedar  of  transformer  primary  plug  fuses  mounted  on  an  ordinary 

Falls,  Iowa,  was  completely  wrecked  by  a  gas  explosion.  This  board.  The  temporary  sub-station  housing  these  switches  is 

sub-station  supplied  by  step-down  transformers  all  of  the  lighting  shown  in  Fig.  2. 

To  add  to  the  company’s  troubles,  after  the  sub-station  had 
►  J  been  blown  up,  high  water  in  the  river  caused  the  washing  away 

.  ^  t  ^  M  '  of  a  railroad  embankment  which  carried  away  the  company’^ 

^  transmission  line  for  some  distance.  The  wires  were  then  strung 

over  tree  tops.  For  the  above  particulars  we  are  indebted  to 
Mr.  Austin  Burt,  superintendent  of  the  electrical  department  of 
£  f  the  Citizens’  Gas  &  Electric  Company.  Fig.  3  shows  the  general 

;  scheme  of  connections  for  this  makeshift  transmission.  The 
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FIG.  1. — WRECKED  STATION  AT  CEDAR  FALLS. 

and  power  of  Cedar  Falls,  a  city  of  over  5,000  inhabitants.  It 
is  supplied  by  a  high-tension  transmission  line  from  Waterloo, 

75^i  miles  distant.  This  line  is  of  three  No.  6  semi-hard-drawn 
copper  wires,  and  is  operated  normally  at  a  pressure  of  10,000 
volts,  three-phase. 

I'he  explosion  which  wrecked  the  station  was  caused  by  the 
accidental  escape  of  gas  from  a  large  gas  main  which  was  being 
tapped.  The  wreck  of  the  sub-station  was  complete,  as  can  be 
seen  by  the  accompanying  engraving.  Fig.  i.  After  the  explo¬ 
sion  the  gas  issuing  from  the  main  took  fire  and  burned  up  what 
little  was  left  of  value  in  the  sub-basement  after  the  explosion 
did  its  work.  In  spite  of  the  complete  destruction  of  the  sub¬ 
station  and  the  fact  that  no  step-down  transformers  were  available 
in  the  vicinity,  service  was  resumed  in  Cedar  Falls  about  24 
hours  after  the  accident.  This  was  done  by  transmitting  at  2,300 
volts  over  the  io,ooo-volt  transmission  line  from  Waterloo.  A 
load  of  150  kw  was  carried  this  way.  In  order  to  compensate 
for  the  drop  in  the  transmission  line,  a  boost  of  about  800  volts 
was  arranged.  At  the  power  station  at  Waterloo  two  trans¬ 
formers  with  a  ratio  of  2,300  to  255  volts  were  connected  with 
their  primaries  across  two  legs  of  the  three-phase  circuit  and 
with  their  secondaries  in  series  with  two  legs  of  the  circuit.  In 
other  words,  there  was  one  255-volt  transformer  secondary  in  The  costs  given  are  the  averages  for  about  3,500  enclosed 
series  boosting  on  each  of  two  legs  of  the  three-phase  circuit,  arc  lamps  in  Kansas  City. 


FIG.  3. — CONNECTIONS  FOR  TEMPORARY  TRANSMISSION. 

Cedar  Falls  load  is  connected  between  two  legs  of  the  three- 
phase  circuit.  The  current  carried  in  three  legs  of  the  circuit 
at  maximum  load  is  indicated  on  the  drawing. 


Cost  of  Maintaining  Arc  Lamps 


In  view  of  the  present  interest  in  cost  of  maintenance  of  vari¬ 
ous  electric  illuminants  the  following  figures  on  the  cost  of 
maintaining  arc  lamps  will  be  of  interest  as  giving  specific  data 
from  commercial  practice.  These  figures  are  furnished  by  the 
courtesy  of  R.  E.  Richardson,  general  manager  of  the  Kansas 
City  Electric  Light  Company. 


COST  PER  MONTH  PER  LAMP. 
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New  Telephone  Patents. 


TRANSMITTERS  AND  TRANSMITTER  PARTS. 

Many  attempts  have  been  made  to  improve  upon  the  granular 
“solid  back”  type  of  transmitter  by  increasing  the  length  of  gran¬ 
ular  carbon  circuit,  with  a  view  to  increasing  the  possible  resist¬ 
ance  change.  These  attempts  have  included  not  only  an  actuaJ 
deepening  of  the  granular  button,  but  also  the  connecting  of  two 
or  more  buttons  in  series.  For  one  or  another  reason  none  of 
these  have  proved  of  practical  advantage.  W.  W.  Dean  has  now 
patented  a  transmitter  embodying  another  scheme,  involving  the 
use  of  concentric  carbon  chamliers.  Fig.  i  shows  a  section  of 


FIG.  I. — DEAN  TRANSMITTER. 


the  transmitter  assembled  and  also  its  working  parts.  The  car¬ 
bon  chamber  is  pressed  in  the  diaphragm  and  carries  the  inter¬ 
mediate  electrode  in  disc  form.  The  chamber  is  closed  by  a  new 
electrode  and  mica  washer  as  usual.  The  rear  electrode  is,  how¬ 
ever,  composed  of  two  parts,  one  an  armless  and  the  other  a 
small  central  disc.  Separating  these  is  a  cup-shaped  piece  of 
paraffined  paper,  which  is  clamped  in  place  by  the  small  central 
electrode,  and  whose  front  edge  approaches  closely  the  face  of 
the  intermediate  or  front  electrode.  It  clears  this  face  just 
enough  to  permit  a  movement  of  granules  from  and  to  the  central 
enclosure.  The  electric  circuit  of  the  transmitter  is  from  one  to 
the  other  back  electrode  through  the  carbon.  Mr.  Dean  has  as¬ 
signed  his  patent  to  the  Kellogg  Switchboard  &  Supply  Company. 

A  transmitter  of  the  inverted  solid  back  type  has  been  patented 
by  M.  Setter,  of  Chicago,  the  patent  being  assigned  to  the  .Auto¬ 
matic  Electric  Company.  In  this  transmitter  the  rear  electrode  is 
backed  by  a  thick  felt  washer  which  fits  the  walls  of  the  carbon 
chamber  and  keeps  the  mica  supporting  washer  free  from  con¬ 
tact  with  and  damping  by  the  carbon.  Another  feature  of  novelty 
is  the  provision  of  an  aperture  in  the  bridge  through  which  the 
assembled  microphone  button  may  be  inserted  or  removed. 

A  third  new  transmitter,  the  joint  invention  of  E.  R.  Corwin 
and  F.  H.  Parker,  of  Lafayette.  Ind.,  approaches  the  old  granular 
Blake  in  principle.  The  contact  between  the  parts  moving  with 
the  diaphragm  and  the  stationary  parts  and  through  which  the 
action  of  the  transmitter  is  brought  about,  is  maintained  by  the 
normal  tension  of  the  parts.  For  the  usual  arrangement  of  parts 
the  front  electrode  carries  a  stud  which  bears  upon  the  middle 
of  the  diaphragm.  For  the  inverted  type  the  rear  electrode  car¬ 
ries  a  stud  which  bears  upon  the  bridge. 

H.  J.  Guttman,  of  Chicago,  has  invented  a  sheet  steel-pressed 
mouthpiece  for  transmitters.  This  is  of  the  usual  form  even 
to  the  perforated  protecting  wall,  which  in  this  case  is  held  in 
place  by  burs  forced  down  from  the  body.  The  Automatic  Elec¬ 
tric  Company  has  obtained  the  patent  by  assignment. 

.A  different  form  of  mouthpiece  is  that  patented  jointly  by 
Messrs.  F.  C.  Fisher,  of  Cheltenham,  Pa.,  and  W.  C.  Culin,  of 
Camden,  N.  J.  This  is  a  composite  affair,  the  body  of  which  is 
of  metal,  with  the  ordinary  screw  stud  for  engaging  the  trans¬ 
mitter  front.  The  outer  edge  is  provided  with  a  rounded  double 
flange  projecting  equally  inward  and  outward  from  the  thin  metal 
shell.  Both  within  and  without  the  metal  shell  retained  by  the 
flanges,  are  insulating  protecting  coatings  which  give  the  mouth¬ 
piece  the  appearance  of  a  rubber  mouthpiece,  while  obtaining  the 
strength  of  the  metal. 

TERMINAL  STRIP. 

.Another  invention  of  Mr.  Guttman’s  is  a  terminal  strip  formed 
by  the  ending  metal  strips  through  a  thin  strip,  exactly  as  a  com¬ 


mon  pin  is  inserted.  The  strip  has  two  rows  of  holes,  and  the’ 
punchings  in  U-form  are  inserted,  the  legs  passing  through  the 
holes.  .After  this  the  legs  are  bent  outward  and  project  beyond 
the  strip,  the  punchings  becoming  locked  by  the  bending. 

SWITCH-HOOK  LEVER. 

In  Fig.  2  is  shown  an  ingenious  method  of  working  up  a  hook- 
switch  lever  from  a  stamped  metal  blank.  The  figure  is  prac- 


FIG.  2. — GUTTMAN  SWITCH-HOOK. 

tically  self-explanatory,  the  hook  being  formed  by  folding  the 
blank  longitudinally  and  shaping  the  prongs.  H.  J.  Guttman  is 
the  inventor  of  this  device  the  Automatic  Electric  Company  being 
assigned  the  patent. 


Letter  to  the  Editors. 


Present  Day  Central  Station  Enterprise. 


To  the  Editors  of  Electrical  World: 

Sirs  : — I  was  much  interested  in  the  editorial  in  your  issue  of 
May  5,  entitled  “.A  Recent  Lighting  Rival,”  and  particularly  the 
enumeration  of  new  sources  of  electrical  illumination  which 
promise  to  bring  electricity  to  a  parity  with  the  Welsbach  as  to 
cost  of  a  given  antount  of  illumination.  Of  these  cheaper  sources, 
two — the  glower  and  mercury  vapor  lamps — have  been  on  the 
market  for  .some  time ;  the  graphitized  filament  and  the  flaming 
arc  lamp  have  been  exploited  for  some  months,  and  it  seems  to 
be  only  a  matter  of  a  short  time  when  the  metallic  filament  lamp 
will  be  commercially  in  the  field. 

The  above  pre.sentation  brings  up  the  pertinent  question.  What 
is  the  average  central  station  man  doing  to  take  advantage  of 
the  recent  improvements  in  electric  light  sources,  and  what 
thought  is  he  giving  to  the  revolution  in  his  business  which  will 
accompany  the  introduction  of  the  metallic  filament  lamp?  The 
ob.servation  of  the  writer  is  that,  compared  with  the  attitude 
towards  improvements  in  the  early  days  of  electric  lighting,  the 
average  central  station  man  of  to-day  is  far  from  being  alive 
to  the  important  que.stions  of  the  hour  that  affect  the  future  of 
his  business.  In  the  case  of  the  Nemst  lamp  he  appears  to  have 
lieen  driven  to  give  it  recognition,  only  under  the  stress  of  com¬ 
petition  from  gas  “arcs.”  The  mercury  vapor  lamp  with  its 
splendid  adaptability  for  the  economic  lighting  of  warehouses 
and  other  large  interiors  where  aesthetic  quality  of  light  is  not 
a  factor,  would  fifteen  or  twenty  years  ago  have  been  eagerly 
investigated  by  every  central  station  manager  with  a  view  to 
immediate  adoption,  but  it  now  appears  to  arouse  not  even  an* 
apathetic  interest ;  and  the  same  appears  to  be  true  of  the  flaming 
arc  with  its  efficiency  five- fold  greater  than  that  of  the_  enclosed 
arc. 

Of  very  serious  import  to  the  central  station  industry  is  the 
work  now  being  done  in  developing  the  metallic  filament  lamp. 
The  direct-current  tantalum  lamp,  with  the  efficiency  of  1.9  watt 
per  candle,  appears  to  be  now  ready  to  enter  the  commercial 
stage.  The  osmium  lamp,  with  its  efficiency  of  T.5  watt  per 
candle,  has  in  Germany  reached  the  era  of  exploitation,  and  re¬ 
cently  w’e  have  been  given  promise  of  a  one-watt  tungsten  lamp. 
The  results  thus  far  achieved  in  the  development  of  the  metallic 
filament  indicate  strongly  that  the  day  is  not  iui  distant  when 
the  carbon  filament  lamp,  even  in  its  latest  improved  state,  will 
be  a  thing  of  the  past ;  and  the  progressive  central  station  man 
cannot  too  soon  begin  to  lay  plans  for  the  adjustment  of  his 
business  to  the  basis  of  a  cut  of  40  per  cent  or  greater  in  current 
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consumption  from  liis  present  incandescent  lighting  service.  The  tern  of  rates  under  which  a  final  and  successful  assault  may  be 

Situation  that  will  be  presented  in  this  connection  cannot  be  met  made  on  gas  as  an  illuminant,  thereby  vastly  increasing  current 

by  increase  in  meter  rates,  and  now  is  the  time  to  consider  the  consumption,  instead  of  standing  by  and  seeing  it  reduced  by  the 

question  of  higher  candle  units — replacing  the  i6-cp  unit  by  the  introduction  of  the  high-efficiency  metallic  filament  lamp. 

25-hefner,  or  22-cp,  for  instance— and  the  matter  of  a  low  sys-  Boston,  Mass.  Ch.as.  R.  Field. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  anti  I  ranstormers.  then  takes  up  the  color  effects  of  flame  arcs.  Ihe  paper  is  to 

Siii^lc-Phasc  Cunt  mutator  Motor, — Breslalek. — -An  article,  be  concluded. — Lond.  Elec.,  May  4. 
illustrated  by  diagrams,  discussing  the  behavior  of  single-phase  High-Voltage  Arc  Lamps. — Lux. — The  tendency  to  increase 
commutator  motors  and  taking  into  consideration  the  short-cir-  the  voltage  of  supply  in  electricity  works  has  resulted  in  the  con- 
cuit  current  in  the  coil  under  the  brush.  Graphical  methods  are  struction  of  arc  lamps  operated  at  higher  voltages  than  here- 
made  use  of.  The  chief  results  are  as  follows:  The  currents  tofore,  in  order  to  avoid  the  loss  of  considerable  pOwer  in  the 
which  are  produced  by  the  main  field  on  account  of  short-cir-  series  resistances.  The  first  successful  e-xperiments  with  arc 

cuiting  of  armature  windings  in  the  neutral  zone  behave  like  the  lamps  with  higher  voltages  were  made  with  entirely  enclosed 

secondary  windings  of  a  transformer  with  a  stray  field.  The  arcs  operated  at  120  volts  between  the  electrodes.  The  light  of 

secondary  e.m.f.  produces  in  all  cases  an  increase  of  the  short-  these  lamps,  however,  is  too  rich  in  blue  violet  and  ultra-violet 

circuit  current  when  at  rest,  and  there  is  an  improvement  in  the  rays.  More  recently  several  firms  have  produced  lamps  of  such 

power  factor.  Tlie  author  gives  rules  for  finding  the  charac-  a  kind  that  two  of  them  may  be  connected  in  series  across  a 

teristic  diagram  from  two  simple  short-circuit  measurements. —  220-volt  circuit.  The  most  favorable  voltage  was  found  to  be 

Elck.  Ai  it.,  .April  2<l  about  80,  when  using  an  arc  with  very  restricted  supply  of  air. 

The  author  gives  results  of  tests  of  two  types  of  “bi-volta"  lamps 
Lamps  and  Lighting.  of  the  Siemens-Schuckert  Company,  one  type  having  the  carbons 

Arc  Lamp.-STMm.M.\ss.-.\n  illustrated  article  on  a  new  type  other  type  having  the  carbons  side  by 

of  electric  arc  lamp  of  high  candle-power  with  the  use  of  con-  inclined  position.  The  first  type  was  tested  with  a 

doctors  of  the  second  class  (electrolytic  conductors).  The  ar-  supply  voltage  of  75  and  with  a  current  of  8  amp.,  so  that  it 
rangement  is  shown  in  Fig.  i,  where  a  represents  one  or  more  consumed  600  watts  at  the  terminals.  The  mean  hemispherical 

candle-power  was  629.  The  distribution  of  light  was  very  uni¬ 
form.  The  consumption  of  power  was  0.986  watt  per  candle. 
The  type  with  inclined  carbons  was  operated  with  83  volts  and 
8  amp.  and  therefore  consumed  664  watts  at  the  terminals.  The 
mean  hemispherical  candle-power  was  817,  hence  the  power  con¬ 
sumption  was  0.812  watt  per  candle.  With  this  type  of  lamp 
the  distribution  is  not  symmetrical  around  the  axle.  This  was 
pieces  of  a  material  of  a  conductor  of  the  second  class,  while  b  taken  into  conside»ition  when  making  the  tests. — Zeit.  f.  Be- 
is  one  or  more  pairs  of  carbons.  The  lamp  is  started  by  bringing  Icucht.,  April  20. 

the  carbons  tugether  as  in  ordinary  arc  lamps.  When  the  circuit  /i^c  Lighting. — Henderson. — An  illustrated  discussion  on  the 
is  closed  the  carbons  are  separated  from  each  oth«r.  1  he  arc  design,  operation  and  maintenance  of  enclosed  arc  lamps,  dealing 
heats  the  conductor  of  the  second  class,  a,  until  it  becomes  in-  especially  with  details  of  arc  enclosure,  the  construction  of  bush- 
candescent  and  then  conducts  the  current  itself.  Part  of  the  cur-  for  the  carbons,  clutches,  dash-pots,  short-circuiting  switches, 

rent  is  then  shunted  off  through  a.  The  distance  between  the  binding  posts  and  the  alignment  of  parts.  The  author  then  deals 
carlMui.  a,  may  then  be  still  further  increased.  The  distance  of  specifically  with  direct-current  multiple  and  series  lamps  and  with 

a  from  h  must  be  chosen  so  that  the  resistance  of  the  part  of  alternating-current  multiple  and  series  lamps. — Elec.  Jour.,  May. 

the  arc  between  a  and  b  is  not  too  large;  on  the  other  hand,  b  Photometry  of  Incandescent  Lamps. — Lux. — The  conclusion 
ami  a  should  not  be  baked  together.  Ihe  conductor,  a,  of  the  of  his  article  on  the  use  of  a  device  of  his  own  for  determining 

second  class  serves  in  this  case  both  for  emitting  light  and  for  the  mean  spherical  candle-power  of  an  incandescent  lamp  which 

reflecting  light.  1  he  light  given  out  by  such  a  lamp  is  very  js  being  revolved  during  the  test.  The  author  strongly  urges  to 

steady  since  the  Conductor,  a,  of  the  second  class  serves  as  a  read  incandescent  lamps  by  their  mean  spherical  candle-power, 

“light  accumulator.”  bor  this  reason  the  lamp  is  not  sensitive  not  by  horizontal  candle-power. — Zeit.  f.  Beleucht.,  April  30. 
to  variations  of  the  current.  -\o  figures  as  to  efficiency  are  given.  Photometric  Elliott.— -A  description  of  a  new  stand- 

— FAck.  Zeit.,  Alay  3.  ard  photometric  oil  lamp  for  special  use  in  gas  works. — Pro- 

Long  Flame  Arc  Lamps. — .Andrews. — The  fir.st  part  of  an  illus-  gressivc  Age,  May  5. 
trated  paper  read  before  the  British  Institute  Electrical  Engineers  Electric  Lighting  and  Great  Fires.— Uv.Rztic,  and  Feldmann.— 
on  the  improvements  obtained  by  using  a  long  arc  with  flame  An  article  discussing  two  instances  in  which  electric  lighting 

arc  lamps  with  special  reference  to  the  construction  of  the  Car-  installations  were  made  responsible  without  justification  for 

bone  arc  lamp,  in  which  inclined  carlions  are  used  with  80  to  90  great  fires  by  the  public  press,  and  dealing  with  the  unfair  ideas 

volts  acros,s  the  arc. — Umd.  Flee.,  .April  27.  The  second  part  of  of  the  general  public  concerning  short-circuits  and  the  possi- 

the  paper  gives  photographs  of  the  two  ends  of  the  carbons  when  bility  of  sparks.  Good  installation,  thorough  control  and  proper 

lighted,  and  includes  certain  candle-power  curves.  Tn  discussing  maintenance  are,  however,  important  in  all  electric  lighting  in- 
the  impregnation  of  carl)on  by  metallic  salts  the  author  says  that  stallation.s. — Elek.  und  .Masch.,  -April  29. 

considerable  imiirovement  has  been  effected  during  the  last  year  Public  Lighting  Corporations. — Gardiner. — .A  paper  read  be- 
or  two  in  the  com]H>sition  of  the  carbons  used  for  chemical  car-  fore  the  Ohio  Gars  Light  Association  on  some  economic  relations 

bon  flame  arc  lamps.  I  be  largv  amount  of  calcium  salts  first  between  public  lighting  corporations  and  the  public.  The  subject 

proposed  by  Bremer  and  the  non-concluctive  scoria  caused  a  is  discussed  under  the  follow-iug  headings:  Economic  forces 

great  irregularity  in  burning.  The  carlvnis  are  now  usually  of  causing  the  inauguration  and  conduct  of  the  public  lighting  busi- 

tbe  composite  tyiie.  consisting  of  three  zones.  The  outer  zone  or  ness,  non-nwnopolistic  character  of  the  public  lighting  business, 

enveloi)e  is  composed  of  pure  carbon,  giving  mechanical  strength.  economic  laws  governing  prices,  main  items  of  specific  interest 

The  next  contains  carbon  mixed  with  various  salts,  such  as  those  to  the  public  in  the  public  lighting  business,  adjustment  of  price 

of  calcium  and  magnesium,  and  the  inner  soft  centering  core  on  the  basis  of  saving  and  profit  sharing. — Progressive  Age, 

is  made  of  the  same  materials  less  strongly  compressed.  He  May  15. 
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Power. 

Surface  Condensing. — Weighton. — A  long  paper  illustrated  by 
diagrams  on  the  efficiency  of  surface  condensing.  The  chief  con¬ 
clusions  are  as  follows :  It  is  conducive  to  efficiency  in  a  sur¬ 
face  condenser  that  the  water  resulting  from  condensation  should 
be  intercepted  and  removed  from  the  condenser  as  soon  as  pos¬ 
sible  after  it  is  formed.  It  is  conducive  to  efficiency  that  the 
condenser  capacity  should  be  a  minimum  consistent  with  the 
accommodation  of  the  necessary  surface,  and  that  the  design 
should  be  such  as  to  secure  a  pervading  and  uniform  flow  of 
vapor  throughout  the  condenser  section,  thus  utilizing  the  whole 
of  the  condensing  surface  provided,  as  well  as  obviating  stagpiant 
recesses  in  which  air  might  be  retained.  It  is  conducive  to  effi¬ 
ciency  that  the  condensing  water  should  travel  at  a  fairly  high 
speed  through  the  tubes,  and  that  it  should  enter  at  the  bottom 
and  leave  at  the  top  of  the  condenser.  With  suitable  condenser 
design  and  proportions,  the  temperature  of  the  condensing  water 
at  the  discharge  point  may  be  equal  to,  or  slightly  higher  than, 
the  temperature  due  to  the  vacuum.  This  holds  true  for  vacua 
up  to  slightly  over  29  in.  With  suitable  condenser  design  and 
proportions,  the  temperature  of  the  hot  well  may  be  from  3°  to 
5°  higher  than  the  temperature  due  to  the  vacuum.  This  holds 
true  for  vacua  up  to  slightly  over  29  in.  With  suitable  con¬ 
denser  arrangements  and  a  reasonably  air-tight  system,  there  is 
nothing  gained  in  efficiency  by  the  use  of  air  pumps  exceeding 
in  capacity  0.7  of  a  cubic  foot  per  pound  of  steam  condensed, 
up  to  a  limit  of  close  upon  29-in.  vacuum.  For  vacua  exceeding 
this  limit,  or  for  cases  in  which  air  leakage  is  considerable,  the 
air  pump  capacity  must  be  increased,  or  else  the  vacuum  effi¬ 
ciency  will  fall.  With  suitable  condenser  design  and  proportions, 
and  in  conjunction  with  “dry”  air  pumps,  a  condensation  rate 
of  at  least  20  lb.  of  steam  per  square  foot  of  surface  per  hour 
will  be  maintained  in  association  with  a  vacuum  of  28j4  in.  and 
a  quantity  of  condensing  water  equal  to  24  times  the  feed  water, 
at  an  inlet  temperature  of  50®.  With  suitable  condenser  design 
and  proportions,  and  in  conjunction  with  “dry”  air  pumps,  a 
condensation  rate  of  at  least  36  lb.  of  steam  per  square  foot  of 
surface  per  hour  will  be  maintained  in  association  with  a  vacuum 
of  28^/2  in.  and  a  quantity  of  condensing  water  equal  to  28  times 
the  feed  water,  at  an  inlet  temperature  of  50°.  The  most  eco¬ 
nomical  vacuum,  in  its  widest  sense,  will  obviously  be  that 
vacuum  with  which  is  associated  the  minimum  steam  consump¬ 
tion  per  horse-power  developed.  Whatever  may  be  the  value  of 
this  particular  vacuum  in  any  given  case,  it  is  clear  that  it  can¬ 
not  possibly  exceed  that  degree  of  vacuum  beyond  which  the 
pump  power  absorbed  in  increasing  the  vacuum  exceeds  the 
power  return  in  the  main  engines  due  to  that  increase.  This 
much,  at  any  rate,  is  clear,  without  any  reference  whatever  to 
the  consumption  of  steam  in  the  engines  utilizing  the  vacuum. 
When  the  condenser  is  used  in  connection  with  a  steam  turbine, 
the  limit  in  economical  vacuum  production  is  practically  identical 
with  the  highest  attainable  vacuum;  and  when  used  in  conjunc¬ 
tion  with  reciprocating  quadruple-expansion  engines,  the  limit 
is  slightly  less  than  the  maximum  vacuum;  but  tlic  difference 
between  the  two  cases  is  not  very  striking. — Lond.  Eng’ing, 
.\pril  13  and  20. 

Surface  Condensation. — Smith. — An  experimental  study  of 
condenser  problems,  especialU’  of  the  effect  of  air  in  relation  to 
the  surface  condensation  of  low-pressure  steam.  The  chief  de¬ 
duction  is  that  air,  even  in  minute  traces  hitherU)  considered 
innocuous,  should  be,  by  initial  design  and  subsequent  manage¬ 
ment,  rigorously  excluded  from  high-grade  surface-condensing 
installations.  With  high  vacua  climatic  conditions  are  potent 
limiting  factors  and  must  be  specially  considered. — Lond.  Eng’ing, 
March  23. 

Separation  of  Oil  from  Feed  IVatcr. — H.\rwood. — The  author 
discusses  the  following  two  methods :  In  the  first  the  separation 
of  the  oil  from  the  feed  water  is  effected  by  a  discharge  of  elec¬ 
tricity  between  plates  immersed  in  the  water  while  in  the  second 
method  a  chemical  coagulant  is  mixed  with  the  water.  The  cost 
of  the  chemical  treatment  is  considerably  less  than  that  of  the 
electrical  treatment,  though  the  amount  of  attention  required  is 
slightly  greater.  The  success  of  either  of  the  two  methods  de¬ 
pends  ultimately  on  the  method  of  final  separation  and  purifica- 
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tion  by  some  forms  of  filter.  The  only  filtering  medium  which 
has  given  any  real  satisfaction  is  fine  quartz  sand  used  in  a 
filter  of  the  open  or  gravity  type. — Lond.  Elec.  Rev.,  April  13. 

Boiler  Room  Losses. — Ors. — An  article  discussing  the  possi¬ 
bilities  of  savings  in  the  boiler  rooms  of  central  stations.  The 
necessity  of  skilled  firemen  is  pointed  out,  together  with  a  disr 
cussion  of  the  advantages  of  mechanical  stoking.  A  great  many 
other  details  of  boiler  room  economics  are  also  discussed. — Lond. 
Elec.  Eng.,  May  4. 

Nomenclature. — Hobart. — An  article  on  the  advantages  of  em¬ 
ploying  electrical  engineering  nomenclature  in  steam  engineering 
calculations. — Lond.  Elec.  Rev.,  April  27, 

Installations,  Systems  and  Appliances. 

Electromagnetic  Control  of  Governors. — Speyer. — Central  sta¬ 
tions  supplying  energy  for  light,  power  and  traction  and  running 
their  alternating  and  direct-current  machines  coupled  to  the  same 
engines  must  necessarily  have  some  means  for  steadying  the  bus¬ 
bar  pressure.  If  no  battery  and  booster  are  used  it  is  possible 
to  employ  an  electromagnetic  coil  fixed  on  to  one  end  of  the 
engine  governor  as  shown  in  Fig.  2.  The  operation  is  as  fol- 


FIG.  2. — DIAGRAM  OF  GOVERNOR  CONTROLLER. 

lows :  The  current  in  flowing  back  from  the  traction  load  to  the 
negative  brush  carrier  of  the  dynamo  passes  round  the  electro¬ 
magnet,  B,  with  the  result  that  the  core,  M,  is  pulled  down  to  a 
greater  or  less  extent  according  to  the  strength  of  current  flow¬ 
ing  through  its  coils,  or,  in  other  words,  the  amount  the  core,  M, 
will  be  pulled  down  is  directly  proportional  to  the  load.  As  will 
be  seen  from  the  illustration,  this  core,  M,  is  attached  to  the  gov¬ 
ernor,  N,  in  such  a  way  as  to  help  it  in  its  working,  with  the 
result  that  the  opening  and  closing  of  the  inlet  and  outlet  valves, 
corresponding  to  the  varying  load,  is  performed  in  a  far  shorter 
time  than  is  possible  when  the  mechanical  governor  is  used 
alone.  It  is  not  really  necessarj'  for  the  whole  amount  of  cur¬ 
rent  passing  in  a  return  cable  to  be  sent  through  the  electro¬ 
magnet;  a  certain  percentage  of  it  will  do  the  work  just  as  well. 
Though  this  method  of  keeping  the  bus-bar  pressure  constant 
possesses  the  distinct  advantage  of  doing  away  with  a  battery,  it 
doss  not  allow'  one  to  run  the  engine  and  work  the  boilers  with 
their  most  economical  and  constant  load,  with  the  result  that 
there  may,  perhaps,  be  a  greater  coal  consumption  than  when  one 
is  working  with  a  battery,  for  with  this  latter  it  is  possible  to 
have  a  steady  load  on  the  engine,  and  to  arrange  for  the  extra 
load  to  be  taken  up  by  the  battery.  This  point  must,  therefore, 
always  be  taken  into  consideration.  The  above  method  has  been 
used  with  full  success  in  the  central  station  of  Wiesbaden,  Ger¬ 
many.  The  variation  in  the  traction  load  may  be  anything  from 
100  kw  to  700  kw,  but  with  this  system  of  control  there  is  never 
more  than  a  3  per  cent  pressure  drop  on  the  6oo-volt  tramway 
system.  On  the  low-voltage  side  of  the  alternating-current 
plant  for  lighting  purposes,  etc.,  the  voltage  drop  never  exceeds 
more  than  2  per  cent,  and  as  the  engines  are  supplied  with  large 
and  heavy  fly-wheels,  this  drop  occurs  so  gradually  that  it  is 
impossible  to  detect  any  flickering  of  the  lamps.  The  Breslau 
and  Charlottenburg  central  stations,  which  have  heretofore  em¬ 
ployed  a  battery  for  keeping  the  bus-bar  pressure  constant,  are 
now  contemplating  superseding  this  older  method  by  adopting 
electromagnetic  reguiation. — Lond.  Elec.  Eng.,  April  20. 

Traction  Current  from  Lighting  Stations. — Hoppe. — In  an  in¬ 
vestigation  of  the  financial  results  of  municipal  electricity  works, 
the  author  found  that  among  the  plants  which  gave  satisfactory 
financial  results  there  w'ere  a  great  many  which  supplied  elec¬ 
tricity  not  only  for  lamps  and  stationary  motors,  but  also  for  trac- 
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tion,  and  that  some  of  these  plants  were  successful,  although 
they  sold  the  kw-hour  for  traction  at  a  lower  price  than  the 
direct  cost  of  operation.  The  author  gives  numerical  data  on  this 
subject  and  emphasizes  the  economy  of  lighting  plants  selling 
electricity  to  traction  companies.  He  claims  that  an  independent 
traction  plant  cannot  produce  the  electricity  as  cheaply  as  a 
plant  which  also  supplied  energy  for  lamps  and  stationary  motors. 
— Elek.  Bahnen,  March  14. 

No-Load  Losses  of  Transformers. — Schmidt. — The  first  part  of 
an  article  illustrated  by  diagrams,  discussing  various  arrange¬ 
ments  for  the  prevention  or  diminution  of  the  no-load  loss  of 
single-phase  and  polyphase  transformers. — Elek.  und  Masch., 

May  6. 

Wires,  Wiring  and  Conduits. 

Deflections  Due  to  Break  of  Overhead  IVires. — Hawthorne 
AND  Morton. — A  mathematical  note  on  the  deflections  caused 
by  a  break  in  an  overhead  wire  carried  on  poles.  In  the  modern 
conditions  of  electrical  power  transmission  along  overhead  wires, 
it  is  a  matter  of  practical  importance  to  know  what  will  happen 
in  case  a  wire  breaks.  The  relaxing  of  tension  at  one  point  will 
throw  a  one-sided  pull  on  the  range  of  poles  on  either  side  of 
the  break;  and  it  is  essential  for  safety  that  the  maximum  de¬ 
flection  thus  produced  should  be  below  a  definite  limit.  The  au¬ 
thors  present  an  analytical  study  of  the  problem  and  apply  it 
to  a  special  numerical  case.  They  suppose  the  wire  to  be  fastened 
at  its  ends  to  massive  “anchor  poles”  whose  yielding  is  negligible, 
and  to  be  supported  by  equally-spaced  flexible  poles.  One  of  the 
results  of  their  analysis  is  that  at  a  distance  from  an  anchor  pole 
the  successive  deflections  approach  a  geometric  progression.  The 
maximum  deflection,  which  of  course  occurs  in  the  pole  next  to 
the  break,  and  which  becomes  greater  as  this  pole  is  further  re¬ 
moved  from  the  anchor  pole,  approaches  a  limiting  value.  When 
this  limit  is  below  the  allowable  safe  deflection,  it  does  not  matter 
how  widely  the  anchor  poles  are  distributed.  In  the  numerical 
case  that  the  authors  have  studied  the  number  of  wires  are  six. 
the  tension  of  each  wire  i.ooo  lb.,  the  weight  of  each  wire  0.42 
lb.  per  foot,  the  distance  between  consecutive  poles  100  yards. 

A  test  of  the  stiffness  of  a  pole  showed  that  a  deflection  of  3  in. 
was  caused  by  a  force  of  800  lb.  applied  to  the  top  in  a  horizontal 
direction.  The  following  table  gives  the  calculated  deflections 

in  feet  when  the  break  occurs  after  the  first,  .second . 7th 

pole,  counting  from  an  anchor  pole : 


Deflection  of 

1st 

2ntl 

3rd 

4th 

5th 

6th 

7th 

When  n  =  i 

.33 

2 

.24 

•S3 

3 

.16 

•36 

.62 

4 

.1 1 

■  23 

.41 

.67 

5 

.07 

•  *S 

.26 

•43 

.68 

.69 

6 

.04 

.09 

.*7 

•27 

.44 

7 

•03 

.06 

.1 1 

•»7 

.28 

•44 

.694 

The  limit  of  the  ratio  of  successive  deflection  is  1.58,  and  the 
limiting  value  approached  by  the  ma.ximum  deflection  is  .696  foot. 
It  will  be  seen  that  this  is  almost  reached  at  seven  poles’  distance 
from  the  fixed  end.  These  results  are  shown  graphically  in 
Fig.  3.  The  points  corresponding  to  each  position  of  the  break 


FIG.  3. — Ct'RVES  OF  DEFLECTION. 


are  strung  together  on  a  curve,  although,  of  course,  the  inter¬ 
mediate  points  on  the  curves  have  no  physical  meaning.  The 
asymptotic  approach  of  the  extreme  points  of  the  curves  to  the 
limiting  value  is  very  obvious.  The  maximum  deflections  liable 


to  be  caused  by  breakage  of  1,  2, . 6  wires,  the  point  of  break 

being  distant  from  both  fixed  ends,  are  as  follows : 

Number  of  wires  broken  i  23456 

Deflection  .  0.03  .07  .127  .215  .367  .696  ft. 

— Phil.  Mag.,  May. 

Faults  of  Direct-Current  Three-Wire  Networks. — Fernie. — An 
article  on  faults  occurring  on  direct-current  three-wire  networks 
with  a  neutral  wire  earthed  at  one  place  and  460  volts  between 
the  outer  wires.  In  the  writer's  experience  90  per  cent,  of  all 
faults  occur  on  the  negative  main.  A  negative  fault  in  popular 
language  “always  draws  water”;  this  effect  is  commonly  de¬ 
scribed  as  electric  endosmosis,  and  is  easily  illustrated  by  stick¬ 
ing  a  bare  negative  wire  into  the  ground,  in  apparently  dry  soil, 
when  moisture  at  once  appears  around  it.  This  fact  seems  to 
the  writer  to  be  largely  instrumental  in  causing  faults  on  buried 
cables  (although  he  agrees  that  decomposition  of  the  insulation 
due  to  the  abnormal  osmotic  pressure  of  some  of  its  constituents 
would  also  very  likely  take  place,  especially  in  the  case  of  India 
rubber  and  high  pressures).  When  the  insulation  of  a  cable  be¬ 
comes  damaged  from  any  cause,  if  it  be  a  positive  main  the  prob¬ 
ability  is  that  no  “earth”  occurs,  as  the  endosmotic  effect  acts 
in  a  helpful  direction  and  drives  away  moisture,  the  great  enemy 
to  all  insulation ;  thus,  so  long  as  the  cable  is  “alive”  it  will  re¬ 
main  to  all  intents  and  purposes  quite  sound.  With  a  negative 
cable  the  reverse  is  the  case,  the  earth  being  at  a  230  volts 
higher  potential ;  there  is  a  constant  strain  on  the  insulation, 
tending  to  drive  moisture  through  the  insulation  to  the  copper. 
Thus  the  slightest  weak  place  breaks  down,  and  water  getting 
in,  a  bad  fault  is  soon  caused  by  the  accompanying  electrolytic 
action  of  the  current.  .4s  an  argument  in  favor  of  his  considera¬ 
tions  the  author  points  to  the  almost  entire  immunity  that 
alternating-current  netw’orks  enjoy  from  faults.  The  remedy 
which  he  advocates  on  the  basis  of  his  theory  is  to  use  a  triple- 
concentric  cable  with  the  inner  core  the  negative,  the  middle  one 
the  neutral  wire,  and  the  outer  the  positive.  It  seems  logical 
to  make  the  outer  positive  in  preference  to  neutral,  as  the  posi¬ 
tive  is  the  strongest  and  best  able  to  protect  itself;  the  nega¬ 
tive  is  always  trying  to  surrender,  and  should,  therefore,  be  in 
the  safest  place.  The  neutral  wire  is  normally  passive  while  the 
po-^itive  actively  defends  itself,  and  in  doing  so  protects  the  other 
two.  The  cable  should  be  paper-insulated  and  lead-covered,  and 
over  this,  again,  there  should  be  a  braiding  suitably  impregnated. 

draw-in  system  appears  preferable  to  a  solid  system. — Lond. 
Elec.,  May  ii. 

Wood  Troughing. — If  in  the  case  of  mains  laid  on  the  “solid” 
system,  wood  troughing  is  employed,  care  should  be  taken  to 
prevent  the  wood  from  rotting  in  the  ground.  The  Haskin  sys¬ 
tem  of  treating  wood  consists  in  placing  the  raw  timber  in  a  large 
steel  cylinder  or  treating  chamber ;  superheated  air  is  then  applied 
under  great  pressure.  The  high  temperature,  ranging  from  300° 

F.  to  400°  P'.,  destroys  the  tendency  to  germinate,  and  kills  all 
fungi,  germs  and  insect  life  in  the  wood.  Before  removing  the 
wood  from  the  cylinder  it  is  allowed  to  cool  down  under  the 
same  pressure,  with  the  result  that  the  “new  compound"  arising 
from  the  heating  of  the  natural  fluids  in  the  wood  is  consolidated 
with  its  fibre. — Lond.  Elec.,  April  27. 

ll'ofld  as  Insulation  Material. — Wernicke. — An  article  point¬ 
ing  out  that  wood  is  still  sometimes  used  as  insulating  material, 
for  instance  for  the  brush  holders  of  street  railway  motors  or  for 
insulating  jtfections  of  the  overhead  trolley  construction.  It  is 
pointed  out  that  wood  is  not  at  all  satisfactory,  and  that  there 
are  certain  artificial  insulating  materials  which  should  be  used 
instead,  like  ambroin  and  others. — Elek.  Bahnen,  April  4. 

IViring  with  Lead-Covered,  Rubber-Insulated  Wire. — A  “com¬ 
municated”  article  on  the  system  of  w’iring  with  twin  lead-cov¬ 
ered  wire.  This  is  compared  with  wiring  in  screwed  barrel,  wir¬ 
ing  in  split  tubing  w’ith  socketed  joints,  and  wiring  in  wooden 
casing,  especially  with  regard  to  first  cost  and  permanence  of 
work.  The  comparison  is  in  favor  of  the  twin  lead  wiring. — 
Lond.  Elec.  Rez'.,  April  20. 

E.vtra  High-Pressure  Regulations. — .4  reprint  of  the  new  extra 
high-pressure  regulations  of  the  British  Board  of  Trade  with  an 
editorial  discussion  of  the  same. — Lond.  Elec.,  April  27. 
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Electrophysics  and  Magnetism. 

Rectifying  High-Frequency  Electric  Currents. — Fleming. — A 
(Brit.)  Phys.  Soc.  paper  on  the  construction  and  use  of  oscilla¬ 
tion  valves  for  rectifying  high-frequency  electric  currents.  If  a 
metal  plate  is  sealed  into  an  incandescent  lamp,  the  space  between 
the  metal  plate  and  the  incandescent  carbon  filament  possesses 
a  unilateral  conductivity,  negative  electricity  being  able  to  pass 
freely  from  the  hot  carbon  to  the  plate,  but  not  in  the  opposite 
direction.  This  fact  may  be  used  for  the  construction  of  an  oscil¬ 
lation  valve,  as  shown  in  Fig.  4.  A  carbon  filament  lamp  is 


FIG.  4. — OSCILLATION  VALVE. 


constructed,  the  carbon  loop  of  which  is  upheld  in  the  center 
of  a  highly  exhausted  glass  bulb.  Ti  and  T2  are  the  terminals  of 
the  carbon  filament.  Around  the  loop  is  fixed  a  smaller  cylinder 
of  nickel,  CB,  which  is  connected  to  a  platinum  wire  sealed 
through  the  side  of  the  bulb.  The  valve  is  used  as  follows :  The 
carbon  loop  is  made  incandescent  by  a  suitable  battery  of  sec¬ 
ondary  cells,  a  sliding  rheostat  being  added  to  adjust  the  volt¬ 
age  on  the  terminals  of  the  lamp.  The  circuit  in  which  oscilla¬ 
tions  are  to  be  detected  is  joined  in  series  with  a  dead-beat 
mirror-galvanometer,  and  the  valve  connected  with  the  circuit 
by  wires  joined  respectively  to  the  terminal  of  the  nickel  cylin¬ 
der  and  the  negative  terminal  of  the  carbon  loop.  In  using  the 
valve  the  carbon  filament  must  be  brought  to  bright  incan¬ 
descence,  alxjut  equal  to  that  which  in  a  carbon  filament  lamp 
would  consume  3  watts  per  candle.  So  used,  the  valve  enables 
one  to  employ  a  sensitive  mirror-galvanometer  of  the  ordinary 
type  to  detect  the  presence  of  electric  oscillations  in  a  circuit  and 
to  institute  comparative  measurements.  Several  applications  are 
described  and  it  is  pointed  out  that  these  oscillation  valves  have 
quite  a  diflferent  range  of  u.se  from  the  mercury-vapor  rectifier  and 
the  electrolytic  rectifier.  The  electrolytic  valves  produce  no  rec¬ 
tifying  effects  with  high-frequency  alternating  currents,  because 
the  time  element  enters  into  the  formation  of  the  aluminic  hy¬ 
droxide  film  on  which  their  action  depends.  On  the  other  hand, 
the  mercury-vapor  tubes  which  have  been  proposed  for  use  with 
high-tension  alternating  currents  will  not  operate  below  a  cer¬ 
tain  minimum  potential-difference  between  the  electrodes.  The 
vacuum-valve,  however,  will  pass  current  unilaterally  with  a  frac¬ 
tion  of  a  volt  difference  of  potential  between  the  incandescent 
and  the  cold  electrode,  and  there  is  no  minimum  potential  dif¬ 
ference  below  which  they  will  not  act;  hence  their  use  is  condi¬ 
tioned  solely  by  the  sensitiveness  of  the  galvanometer  employed 
with  them.  By  its  simplicity  and  ease  of  use  the  carbon-filament 
vacuum  recommends  itself  as  a  useful  addition  to  our  resources 
for  experimental  work  in  connection  with  electric  oscillations  and 
electric-wave  telegraphy. — Phil.  Mag.,  May. 

Ionisation  of  Gases. — Bragg. — An  account  of  an  experimental 
investigation  of  the  ionization  of  various  gases  of  the  alpha 
particles  of  radium  with  some  references  to  the  magnetic  deflec¬ 
tion  of  the  alpha  particle  and  its  acquirement  of  a  positive  charge. 
Phil.  Mag.,  May. 

Units,  Measurements  and  Instruments. 

Integrating  Photo meter.s~BLONDEL. — A  German  translation  of 
his  French  paper  on  integrating  photometers,  the  mesophotometer 
and  bmienmeter. — Zeit.  f.  Beleucht.,  April  30. 

Uniform  Notation. — Strecker. — A  preliminary  report  to  the 
Berlin  Elec.  Socy.  on  uniform  rkotation  of  physical  and  electrical 
quantities  in  formulas. — Elek.  Zeit.,  April  ig. 

Testing  Refractory  Materials. — Harker. — At  a  recent  soiree 
of  the  Royal  Society  in  London,  Harker  exhibited  his  apparatus 
for  testing  refractory  materials  at  very  high  temperatures,  up  to 
2,500°  C.  Discs  about  20  millimetres  in  diameter  and  3  milli¬ 
metres  in  thickness,  made  of  the  material,  are  placed  in  a  little 


tubular  furnace,  open  below  and  above,  consisting  of  two  tubes 
of  Acheson  graphite  fitted  into  one  another.  An  electric  arc 
is  formed,  and  the  disc  is  observed  from  below  with  the  aid  of 
mirrors,  the  image  of  the  disc  appearing  in  the  plane  of  a  small 
electric  lamp,  whose  current  is  varied  until  both  the  object  and 
the  lamp  shine  with  the  same  brilliancy.  The  principle  is  thus 
the  same  as  in  the  optical  pyrometer.  While  this  heating  is  go¬ 
ing  on,  pressure  may  be  applied  to  the  disc  by  means  of  a  lever 
and  a  little  graphite  rod  resting  on  the  center  of  the  disc;  a 
pointer  shews  when  the  sample  gives  way. — Lond.  Eng’ing,  May 
II. 

Permeamctcr. — A  note  on  the  Picon  permeameter  which  Camp¬ 
bell  is  investigating  and  which  was  exhibited  at  the  recent  soiree 
of  the  Royal  Society  in  London.  The  test  bar  is  clamped  so  as 
to  form  the  middle  bar  of  a  rectangular  yoke  (or,  rather,  pair 
of  yokes),  the  three  iron  cores  being  parallel  to  one  another. 
By  means  of  a  small  switch  the  lines  of  force  may  be  made 
cither  to  go  all  round  the  yoke,  or  down  the  test-bar  and  in 
two  paths  round  the  yoke;  and  with  the  help  of  independent 
magnetizing  coils  wound  on  the  yokes,  exact  compensation  is  ob¬ 
tained  for  the  reluctance  of  the  yokes,  and  the  four  joints,  which 
are  always  in  circuit.  When  the  compensation  has  been  effected, 
the  magnetic  induction,  B,  is  deduced  from  the  throw  of  a  bal¬ 
listic  galvanometer,  the  magnetizing  force,  H,  being  applied  by 
a  third  coil  round  the  test-bar.  The  readiness  w'ith  which  the 
instrument  works  was  demonstrated  with  the  help  of  Camp¬ 
bell’s  bifilar  galvanometer.  When  a  galvanometer  is  deflected 
for  many  hours  at  a  time,  its  suspension  wire  is  apt  to  take  a 
set,  which  prevents  its  returning  readily  to  zero;  when  the  mirror 
is  suspended  by  two  wires,  about  a  centimetre  apart,  the  zero 
creep  is  avoided. — Lond.  Eng’ing,  May  ii. 

Telegraphy,  Telephony  and  Signals. 

Localisation  of  Faults  in  Telephone  Lines. — Freimark. — A 
summary,  illustrated  by  diagrams,  of  the  usual  methods  em¬ 
ployed  in  the  United  States  for  localizing  faults  in  telepligne 
lines. — Elek.  Zeit.,  April  19. 

Testing  Telegraph  and  Telephone  Cables. — Cohnreich. — -An 
article,  illustrated  by  diagrams,  on  the  determination  of  the 
insulation,  the  resistance  and  the  capacity  of  telegraph  and  tele¬ 
phone  wires. — Elek.  Ans.,  April  29. 

Cable. — The  first  part  of  an  illustrated  description  of  the  tele¬ 
phonic  and  telegraphic  cable  of  the  Simplon  tunnel. — lour  Tele¬ 
graph  ique. — .April  25. 

BOOK  REVIEWS. 


Telephony.  Part  VI,  Switchboards  and  the  Central  Office.  By 
.Arthur  Vaughan  .Abbott.  Xew  A’ork :  McGraw  Publishing 
Company.  275  pjiges,  169  illustrations.  Price,  $1.50. 

This  volume  completes  the  series  of  six  volumes  by  Mr.  .A.  V. 
.Abbott  on  telephone  engineering.  The  previous  volumes  cov¬ 
ered,  respectively,  The  Location  of  Central  Offices,  The  Con- 
•struction  of  Underground  Conduits,  The  Cable  Plant,  Construc¬ 
tion  of  .Aerial  Lines,  The  Sub-Station.  The  final  volume  natur¬ 
ally  takes  up  the  central  office,  cleverly  designated  by  the  author 
as  “The  brain  of  the  telephone  exchange,  from  which  the  wire 
plant,  a  complicated  ganglion  of  nerves,  radiates  in  all  directions.” 
The  chapter  heads  are  as  follows :  Introduction,  Distributing 
Boards,  Circuits  and  .Apparatus  for  Small  Switchlioards,  Trans¬ 
fer  Systems  and  the  Multiple  Board.s.  Common  Battery  Circuits, 
Toll  Line  Circuits,  The  Power  Plant,  Traffic.  The  last-mentioned 
chapter  is  of  particular  interest,  the  subject  of  traffic  being 
treated  both  broadly  and  exhaustively  with  respect  to  detail.  .A 
number  of  curves  are  given  of  the  traffic  record  of  different 
classes  of  exchanges  from  that  of  a  large  city  to  farming  towns 
and  small  villages.  Other  curves  give  the  “A”  operator’s  load 
of  similar  exchanges.  Curves  are  also  Included  on  trunk  line 
loads,  relative  position  loads,  hourly  and  minute  variations ; 
finally,  there  is  an  interesting  curve  on  the  probable  use  of  the 
telephone.  .As  these  curves  are  plotted  from  the  results  of 
analyzed  data  taken  from  actual  practice  in  a  great  many  ex¬ 
changes,  they  should  be  of  much  value  to  central  office  men  in 
studying  their  own  traffic  and  in  fixing  rates. 
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Electric  Railway  Accounting.  The  Monthly  Report,  The  Ac¬ 
counting  Department  and  The  Accountant.  By  W.  B.  Brock¬ 
way.  New  York:  McGraw  Publishing  Company.  84  pages, 
5  charts.  Price,  $1.25. 

The  author  states  that  while  many  works  have  treated  the  ac¬ 
counting  of  electric  railways,  none  has  handled  the  subject  from 
the  standpoint  of  the  actual  street  railway  accountant,  which  is 
the  subject  of  the  present  work.  The  subjects  of  the  chapters  of 
the  book  are  as  follows :  What  a  Report  Should  Be,  A  Sug¬ 
gested  Form  of  Report,  Relation  of  Operating  Expenses  to  Earn¬ 
ings,  Some  Other  Units  of  Comparison,  Curves  as  a  Means  of 
Expression,  Statistical  Information,  What  Standardization  of 
Accounts  Means,  The  Balance  Sheet,  Accrued  and  Suspended 
Accounts,  Expert  Examinations,  Accounting  Department  Not  a 
Revenue-Producing  Department,  Some  Qualifications  of  a  Railway 
Accountant,  The  Accounting  Office,  Taking  Things  for  Granted. 
Each  of  these  subjects  is  treated  in  a  specific  manner  and  in  such 
a  way  that  the  information  given  can  be  immediately  applied  by 
the  street  railway  accountant.  In  this  respect  the  book  is  an 
agreeable  contrast  to  other  works  on  the  subject  of  accounting, 
which,  while  excellent  in  laying  down  general  principles  and  dis¬ 
cussing  their  bearings,  are  of  little  service  to  the  busy  accountant 
who  looks  for  information  of  direct  applicabilitj'  in  his  every¬ 
day  work. 


American  Newspaper  Annual.  Philadelphia:  N.  W.  Ayer  & 
Sons.  1.300  pages.  Price,  $5.00. 

The  extent  of  what  may  be  called  the  modern  newspaper  in¬ 
dustry  in  the  United  States  is  well  illustrated  by  this  valuable 
annual  publication,  more  than  1,100  pages  being  required  to  list 
the  periodical  publications  of  the  United  States,  its  possessions 
and  Canada.  The  total  number  of  newspapers  and  periodicals 
enumerated  is  no  less  than  23,595,  which  includes  2,357  daily 
paper.s.  It  is  somewhat  surprising  to  find  that  at  the  beginning  of 
1906  there  were  21  less  dailies  printed  than  in  the  previous  year, 
and  that  there  was  a  loss  of  115  in  the  total  number  of  newspapers 
and  periodicals  notwithstanding  a  gain  of  116  in  monthlies.  Even 
in  the  Western  States  there  were  fiv’e  less  daily  newspapers  printed 
and  27  less  weekly  newspapers.  The  small  gain  in  weekly  news¬ 
papers  is  to  be  accredited  to  the  Territories  and  Canada,  as  other¬ 
wise  there  would  also  have  been  a  loss  in  this  class. 

The  publication  also  serves  as  an  up-to-date  Gazetteer  and  as 
such  is  valuable  to  those  not  particularly  interested  in  the  sta¬ 
tistics  of  newspapers.  Preceding  the  entry  of  the  newspapers 
printed  in  a  town,  are  concise  local  statistics  and  information, 
including  population,  railroad  location,  distance  from  the  nearest 
considerable  city  or  railroad  center  of  importance,  the  principal 
local  industries,  and  the  agricultural  and  other  products  of  which 
the  town  is  the  shipping  point.  Preceding  the  statistics  for  each 
State  is  a  well-executed  double-page  railroad  map  and  a  descrip¬ 
tion  of  the  State,  with  county  divisions,  giving  the  character  of 
surface  and  soil,  chief  products  and  manufactures,  etc.  The  news¬ 
paper  statistics  given  consist  of  the  date  of  establishment,  the 
name  of  the  publishers,  the  number  and  size  of  pages,  subscrip¬ 
tion  price,  circulation  and  the  politics,  industD’.  religion,  etc., 
represented  by  the  journal.  One  section  of  the  annual  comprises 
a  separate  classification  by  name  and  place  of  publication  of  daily, 
weekly  and  monthly  newspapers,  religious,  agricultural,  class  and 
secret  society  publications,  and  publications  in  foreign  languages. 
There  is  also  a  list  of  press  and  editorial  associations. 


Synchronous  and  Other  Multiple  Telegraphs.  By  Albert 
Cushing  Crehore.  New  York :  McGraw  Publishing  Com¬ 
pany.  124  pages,  42  illustrations.  Price,  $2.00. 

This  book  describes  the  more  important  systems  which  have 
been  developed  for  obtaining  independent  telegraph  circuits  on 
a  single  wire,  both  with  and  without  svTichronism.  The  first  part 
of  the  book  is  devoted  to  the  general  subject  of  methods  of  ob¬ 
taining  independent  telegraph  circuits  by  the  use  of  direct  and 
alternating  currents  on  the  same  wire,  and  comprises  the  first 
technical  description  of  these  methods  which  has  been  attempted. 
The  second  part  of  the  book  deals  with  the  means  of  obtaining 
the  synchronous  rotation  of  two  bodies  at  distant  points,  and  the 
third  part  with  the  means  by  which  such  rotation  may  be  utilized 


for  obtaining  independent  telegraph  circuits.  The  third  part 
concludes  with  an  account  of  some  practical  methods  of  oper¬ 
ating  Morse  systems  by  the  synchronous  method,  showing  how 
circuits  operated  over  the  same  trunk  lines  may  be  distributed 
to  different  points.  In  view  of  the  great  development  in  rapid 
telegraphy  systems  in  recent  3'ears,  this  treatise  on  the  funda¬ 
mental  principles  employed,  and  their  application  in  certain  sys¬ 
tems,  forms  a  much-needed  contribution  to  the  literature  of 
telegraphy. 


Experimental  Researches  Upon  the  Construction  of  Hy¬ 
draulic  Mortars.  By  Henri  Le  Chatelier.  Translated  by 
J.  L.  Mack.  New  York:  McGraw  Publishing  Company.  132 
pages,  illustrated.  Price,  $2.00. 

This  work  is  based  upon  a  degree  thesis  by  M.  Le  Chatelier, 
but  the  author  for  this  translation  indicates  in  notes  the  more 
important  advances  made  since  the  thesis  was  written,  in  the 
theoretical  knowledge  of  cements,  and  gives  references  to  pub¬ 
lications  in  which  these  appear.  The  book  is  divided  into  three 
parts  under  the  heads  of  Plaster,  The  Silicates  of  Barium  and 
Cements  and  Hydraulic  Limes.  The  chief  object  of  the  work  is 
the  study  of  the  chemical  reactions  which  are  produced  in  the 
limes  and  hydraulic  cements,  either  during  their  calcination  or 
during  their  hardening.  First  the  more  simple  analogous  bodies, 
such  as  plaster  and  the  silicates  of  barium  are  taken  up,  the  phe¬ 
nomena  found  in  these  bodies  being  used  to  throw  light  upon 
the  theory  of  calcareous  cements.  The  final  pages  of  the  book 
deal  with  the  practical  side  of  hydraulic  cements  under  the  heads 
of  causes  of  destruction  and  of  testing. 


Electric  Power  Transmission.  A  Practical  Treatise  for  Prac¬ 
tical  Men.  By  Dr.  Louis  Bell.  Fourth  Edition,  Revised  and 
Enlarged.  New  York:  McGraw  Publishing  Company.  700 
pages,  350  illustrations.  Price,  $4.00. 

This  new'  edition  of  Dr.  Bell’s  standard  treatise  on  “Electric 
Pow'er  Transmission’’  has  been  entirely  rewritten  in  some  of  its 
parts,  and  new  matter  to  the  extent  of  90  pages  added.  The 
author  in  his  preface  states  that  the  changes  which  have  taken 
place  in  the  art  during  the  past  few  years  have  made  a  new'  edi¬ 
tion  of  the  work  imperative,  that  important  accessory  apparatus, 
of  which  modern  stations  are  full,  needed  special  attention,  as 
well  as  considerable  new'  material  of  a  more  general  sort,  and  that 
descriptive  matter  which  had  to  do  with  things  w'hich  are  obsolete 
and  without  historical  importance  required  elimination.  The 
work  has  become  so  well  established  as  an  authoritative  treatise 
that  it  w'ould  be  superfluous  to  attempt  any  general  review  of 
its  contents.  In  rewriting  the  chapter  on  Present  Tendencies  in 
High-Voltage  Transmission,  Dr.  Bell  points  out  that  in  five  years 
the  average  working  voltage  of  transmission  lines  has  nearly 
doubled.  A  most  interesting  table  in  this  section  gives  data  of 
American  high-tension  transmission  plants  worked  at  20,000  volts 
or  more.  In  each  case  the  kilowatt  capacity',  the  voltage,  the  dis¬ 
tance  transmitted  and  the  frequency  are  given.  From  this  table  it 
appears  that  there  are  at  present  no  less  than  13  60,000- volt  plants, 
34  plants  operating  between  30,000  and  57,000  volts,  and  14  plants 
operating  between  22,500  and  26,400  volts.  More  than  40  plants 
are  listed  w'hich  operate  at  from  20.000  to  22,000  volts,  and  the 
author  in  a  note  to  the  table  states  that  so  many  transmission 
plants  at  20,000  volts  and  thereabouts  are  now  being  installed 
that  it  is  almost  impossible  to  make  the  list  inclusive. 


BOOKS  RECEIVED. 

Berechnung  und  Ausfuhrung  der  Hochspannungs-Fern- 
leitungen.  By  Carl  Fred  Holmboe.  Berlin  :  Julius  Springer.  88 
pages,  61  illustrations.  Price,  3  marks. 

Report  of  the  Electric  Railway  Test  Commission,  Louis¬ 
iana  Purchase  Exposition.  New  York:  McGraw'  Publishing 
Company.  621  pages,  209  illustrations.  Price.  $6.00. 

Analyse  des  Metaux  par  Electrolyse.  By  A.  Hollard  and 
L.  Bertiaux.  Paris :  H.  Dunod  and  E.  Pinat.  180  pages,  illus¬ 
trated.  Price,  6  francs. 

The  Art  of  Generating  Gear  Teeth.  By  How-ard  A.  Coombs. 
New'  York:  D.  Van  Nostrand  Company.  129  pages,  37  illustra¬ 
tions.  Price,  50  cents. 
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Electrical  Engineering  in  Theory  and  Practice.  By  G.  D. 
Aspinall  Parr.  London :  Macmillan  and  Company.  447  pages, 
282  illustrations.  Price,  $3.25. 

Elektrische  und  Magnetische  Messungen  und  Messinstru- 
MENTE.  By  H.  S.  Hallo  and  H.  W.  Land.  Berlin:  Julius 
Springer.  517  pages,  343  illustrations.  Price,  15  marks. 

Electrical  Nature  of  Matter  and  Radioactivity.  By  Harry 
C.  Jones.  New  York:  D.  Van  Nostrand  Company.  212  pages. 
Price,  $2.00. 

Physical  Chemistry  for  Electrical  Engineers.  By  L.  Liv¬ 
ingston  R.  Morgan.  New  York:  John  Wiley  &  Sons.  230  pages, 
illustrated.  Price,  cloth,  $1.50. 

L’ber  Elektronen.  By  Dr.  W.  Wien.  Leipzig:  B.  G.  Teubner. 
28  pages.  Price,  i  mark. 

Fortschritte  in  der  Anwendung  der  Rontgenstrahlen.  By 
Dr.  Joseph  Rosenthal.  Munchen :  J.  F.  Lehmann.  31  pages,  29 
illustrations.  Price,  1.20  mark. 

Theorie  u.nd  Berechnung  Elektrischer  Leitungen.  By  Gal- 
lusser  and  Hausmann.  Berlin :  Julius  Springer.  162  pages,  145 
illustrations.  Price,  5  marks. 

P'lektrischer  Energie.  Die  Preisstellung  bein  Verkaufe.  By 
Gustav  Siegel.  Berlin:  Julius  Springer.  192  pages,  illustrated. 
Price,  4  marks. 

Berlin-Zossen  Electric  Railway  Tests.  Translated  by  Franz 
Welz.  New  York:  McGraw  Publishing  Company.  58  pages,  18 
illustrations,  38  plates.  Price,  $3.00. 

CoMMANDE  A  Distance,  .^u  Moyen  de  L’Electricite.  By 
Regis  Frilley.  Paris :  Gauthier- Villars.  190  pages,  94  illustra¬ 
tions.  Price,  3.50  francs. 

Westinghouse  Auxiliary-Pole  Direct-Current 
Motors. 

To  meet  the  demands  for  power  imposed  by  modern  machine 
tool  work,  involving  wide  and  efficient  speed  control,  the  West¬ 
inghouse  Electric  &  Manufacturing  Company  has  developed  a 
new  line  of  direct-current  motors,  with  a  speed  range  of  four  to 
one  on  a  single  voltage.  The  control  of  this  exceedingly  wide 
speed  is  obtained  by  introducing  resistance  in  series  with  the 
shunt  field  coils,  and  by  the  use  of  auxiliary  poles  and  coils.  This 
latter  feature  has  been  introduced  to  control  the  field  form  dur¬ 
ing  the  variation  of  field  strength  necessary  to  secure  so«wide  a 
range  of  speed. 

The  auxiliary  poles  are  bolted  to  the  frame  midway  between 
adjacent  main  poles.  The  winding  of  the  auxiliary  poles  is  con¬ 
nected  in  series  with  the  armature  and  produces  a  magnetizing 
effect  which  is  proportional  to  the  armature  current.  This  in¬ 
troduces  a  factor  which  compensates  for  the  distortion  caused  by 
armature  reaction  and  field  weakening.  In  ordinary  motors  the 
effect  of  armature  reaction  is  to  shift  the  path  of  the  magnetic 
flux,  weakening  the  leading  pole  tips  and,  consequently,  shifting 
the  neutral  point,  necessitating  a  backward  lead  of  the  brushes 
to  obtain  a  field  for  sparkless  commutation.  By  introducing  the 
auxiliary  poles  a  commutating  field  is  maintained  in  a  fixed  posi¬ 
tion  regardless  of  load  or  direction  of  rotation. 

The  application  of  this  type  of  motor  to  machine-tool  drive  not 
only  obviates  the  use  of  mechanical  speed  changing  devices,  there¬ 
by  increasing  efficiency,  but  places  each  machine  under  perfect 
control  of  the  operator  with  a  much  wider  range  of  speeds  than 
can  be  obtained  by  mechanical  methods. 

The  practical  application  of  these  motors  is  illustrated  by  a 
typical  installation  in  the  new  projectile  shop  of  the  Firth-Ster¬ 
ling  Steel  Company  at  Demmler,  Pa.  This  company  had,  previous 
to  adopting  the  Westinghouse  equipment,  made  an  investigation 
of  various  methods  of  machine  tool  drive,  both  mechanical  and 
electrical.  Following  out  one  line,  five-step  cone  pulleys  were 
reduced  to  two  steps  and  a  much  wider  belt  was  used  to  drive  the 
machines,  owing  to  the  increased  power  requirements.  This 
method  did  not  give  satisfaction  in  practice  and  was  soon  aban¬ 
doned.  The  multi-voltage  system  of  motor  drive  was  next  in¬ 
vestigated  but  did  not  meet  with  favor,  and  the  Westinghouse 


auxiliary  field  motors  were  then  adopted  and  have  given  entire 
satisfaction  in  every  respect. 

The  equipment  consists  of  eight  lo-hp  motors  driving  eight 
26-ln.  swing  Bullard  lathes,  two  i5-hp  motors,  each  driving  a 
Bullard  horizontal  boring  machine:  and  one  7‘j-hp  motor  direct- 


FIG.  I. — AUXILIARY-I’0!.E  MOTORS  IN  PROJECTILE  WORKS. 

connected  to  a  Bullard  turret  lathe.  The  speed  of  the  motors 
is  varied  by  controllers  with  twenty-one  notches,  giving  twenty- 
one  motor  spt^eds.  In  addition  to  the  above  there  is  a  35-hp 
constant-speed  motor  belted  to  a  line  shaft  which  furnishes  power 
to  a  group  of  small  machines  including  a  planer,  cutting-off  ma¬ 
chine,  centering  machine  and  two  drill  presses. 

A  novel  method  of  checking  the  efficiency  of  employees  has 
been  introduced  by  the  Firth-Sterling  Company,  which  is  made 
possible  by  the  use  of  electrically-driven  machinery.  It  eon- 


no.  2. — AUXILIARV-i*()LE  MOTORS  IN  PROJECTII.E  WORKS. 

sists  of  placing,  in  a  convenient  location  for  observation,  a 
recording  ammeter  arranged  to  be  connected  in  circuit  with  any 
machine  whenever  desired.  Previous  tests  have  determined  ap¬ 
proximately  the  current  required  for  a  given  class  of  work, 
so  that  the  record  of  the  ammeter  indicates  whether  or  not 
the  machine  is  working  up  to  its  capacity  ami  the  time  it  stands 
idle. 
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The  opportunity  of  comparing  the  relative  outputs  of  similar 
machines  performing  the  same  class  of  work  in  the  same  manu¬ 
facturing  plant  rarely  presents  itself  in  as  forcible  a  manner  as  in 
the  Firth-Sterling  plant.  The  old  projectile  shop  still  uses  belt- 
driven  lathes,  some  with  wide  belts.  These  belt-driven  lathes  are 
the  same  type  of  machines  as  the  motor-driven  lathes,  and  the 
result  of  some  very  interesting  tests  of  the  number  of  projec¬ 
tiles  finished  in  ten  hours  show  conclusively  the  greatly  increased 
efficiency  of  motor-driven  machines. 


Diameter  of  projectile, .  6  in.  7  in.  Sin. 

Projectiles  finished  in  10  hours,  motor-driven  lathe..  38  32  25 

Projectiles  finished  in  10  hours,  belt-driven  lathe....  27  27  17 

Per  cent  increase  .  40.7  52.3  47 

Average  increase  in  output,  46.6  per  cent. 


The  belt-driven  lathes  will  eventually  be  changed  to  motor 
drive,  which  is  accomplished  by  adding  an  inexpensive  mount¬ 
ing  for  the  motor.  The  shop  with  the  motor-driven  machines 
presents  a  clean  and  light  appearance ;  the  absence  of  belting, 
with  the  exception  of  that  driving  the  group  of  small  machines,  is 
a  noticeable  feature,  which  naturally  aids  in  cleanliness  and  gives 
unobstructed  light,  both  natural  and  artificial. 


Power-Door  Mechanism. 


Electrical  mechanism  of  an  interesting  kind  has  been  developed 
in  the  evolution  of  the  system  of  electrical  power  doors  now  in¬ 
stalled  upon  most  of  the  new  cruisers  and  battleships  of  the 
United  States  Navy.  The  accompanying  illustration  shows  the 
power  box  of  the  latest  model  of  these  “long-arm”  power  doors, 
with  the  protective  cover  removed  in  order  that  the  motor,  con¬ 
troller  and  operating  gear  may  be  clearly  seen. 

The  motor  itself  is  of  special  construction,  designed  to  stand 
the  abrupt  starting  and  stopping  of  the  power  doors  in  time  of 
emergency.  This  motor  is  directly  connected  to  a  worm  engag¬ 
ing  a  worm  wheel,  which  in  turn  transmits  the  load  through  its 
shaft  and  a  pinion  to  a  pin  rack  upon  the  bulkhead  door  plate. 
In  performing  its  work  the  worm  exerts  a  thrust  in  the  direc¬ 
tion  of  its  axis  and  this  thrust  is  borne  by  a  specially  constructed 
bearing  supported  by  a  heavy  helical  spring.  This  spring  has 
upon  it  an  initial  load  equal  to  the  greatest  thrust  which  it  is 


POWER  BOX  OF  ELECTRICALLY-OPERATED  BULKHEAD  DOOR. 


desired  that  the  motor  should  deliver.  As  soon  as  the  thrust 
actually  exerted  by  the  worm  exceeds  the  initial  compression 
upon  the  spring,  it  gives  way  slightly,  allowing  the  worm  shaft 
to  move  axially.  This  motion  of  the  worm  shaft  is  multiplied 
and  used  to  cut  off  the  current,  and  the  same  motion  in  the 
reverse  direction,  w’hen  the  load  is  removed,  will  complete  the 
circuit  which  it  has  previously  broken. 

In  this  way  the  automatic  cut-out  protects  the  motor  by  open¬ 
ing  the  circuit  as  soon  as  the  load  upon  the  motor  becomes  too 
great  for  it  to  safely  handle,  and  when  the  load  decreases  to  a 
safe  amount  the  circuit  is  automatically  closed  by  the  same  device. 
The  usual  means  of  protecting  motors  by  fuses  on  incoming  cir¬ 
cuits  would  not  be  suitable  for  a  power  door  for  the  reason  that 
if  the  door  plate  should  strike  an  insuperable  obstruction  in  clos¬ 
ing,  and  the  fuse  should  be  blown,  the  door  would  be  absolutely 
inoperative  until  some  one  could  replace  the  fuse. 

This  cut-out  gives  to  the  door  an  almost  human  intelligence 


in  its  action  when  operated  from  the  emergency  station.  In  the 
official  tests  of  this  door  it  w'as  closed  into  a  mass  of  coal,  some¬ 
times  striking  lumps  so  large  that  it  could  not  entirely  cut 
through.  The  circuit  to  the  motor  was  opened,  but  nevertheless 
the  door  was  not  inoperative,  for  when  water  was  allowed  to 
rush  into  the  bunker  back  of  the  coal  it  at  once  loosened  the 
masses  of  coal  beneath  the  door  plate,  relieving  the  mechanical 
resistance,  and  the  motor  immediately  started  again  to  close  the 
door  as  if  its  work  has  not  been  interrupted. 

An  important  feature  of  the  power  mechanism  is  the  “liberty 
action,”  which  gives  men  in  the  vicinity  of  the  doors  a  means 
of  interrupting  their  closure  from  the  central  station  above  deck. 
By  operating  a  handle  placed  on  each  side  of  the  bulkhead,  the 
door  may  be  opened  while  the  emergency  is  “on.”  After  the 
handle  is  released  the  door  again  closes  without  further  manipu¬ 
lation.  In  other  words,  the  “liberty  action”  provides  a  means  of 
escape  or  passage  from  one  compartment  to  another,  and  makes 
it  impossible  at  the  same  time  for  any  door  to  be  left  open  in 
the  excitement  of  a  disaster.  * 

All  the  bulkhead  doors  equipped  with  this  power  mechanism 
are  connected  with  the  central  emergency  station  on  the  bridge 
of  the  vessel.  A  turn  of  a  hand  wheel  throw’s  the  station  into 
action,  and  by  a  step-by-step  switching  mechanism  the  doors 
are  automatically  started  at  three-second  intervals,  thus  avoiding 
a  sudden  and  large  demand  on  the  ship’s  dynamos. 


Meter  Sealing. 

The  H.  C.  K.  Company,  45  Broadway,  New  York  City,  manu¬ 
factures  a  new  lead  seal  press,  and  lead  seals  with  wires,  for 
electric  and  gas  meters,  service  boxes,  fare  registers,  freight  and 
baggage  cars,  etc.  One  important  feature  of  the  press  (Fig.  i) 


FIG.  I. — LEAD  SEAL  PRESS. 


is  that  it  fastens  the  lead  seal  to  the  wire  in  such  a  way  that 
it  is  absolutely  impossible  to  open  the  seal  without  cutting 
the  wire.  The  zigzag  shaped  dies  in  the  press  form  the  lead 
seal,  as  shown  in  the  accompanying  illustrations,  Fig.  2.  The 
initials*  of  the  owner  of  the  press  can  be  sunk  in  the  low'er  die. 
When  several  presses  are  required  by  one  company,  they  are 


FIG.  2. — SEAL  IN  DIFFERENT  STAGES  OF  FORMATION. 


usually  numbered  consecutively,  and  the  number  or  figure  is 
sunk  in  the  upper  die  of  the  press.  The  initials  and  numbers 
will  appear  raised  on  each  lead  seal  which  has  been  closed  by 
this  press. 

Central  stations  and  raihvay  companies  have  found  it  advan¬ 
tageous  to  number  each  press,  which  is  for  use  by  one  em¬ 
ployee  only,  who  is  held  responsible  for  his  press  and  for  all 
seals  bearing  his  identification  number.  The  utility  of  this 
system  of  meter,  fare  register  and  car  sealing  is  appreciated  by 
superintendents  and  managers  who  may  otherw'ise  have  diffi¬ 
culty  in  locating  the  employee  last  applying  the  seal.  The  press 
is  constructed  of  malleable  iron,  and  the  dies  are  made  of  tem¬ 
pered  steel.  A  number  of  central  stations,  railway  companies 
and  exporters  are  now  using  the  presses,  seals  and  wires  with 
satisfactory  results.  The  subject  of  meter  sealing  was  discussed 
at  some  length  in  May,  1905,  in  these  pages  by  Mr.  J.  H.  Hall- 
berg,  now  a  member  of  the  H.  C.  K.  Company. 
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Electric  Repair  Automobile. 


The  Toledo  Railways  &  Light  Company  has  recently  purchased 
an  electric  line  automobile  for  its  illuminating  department,  and 
has  placed  a  contract  for  five  others,  two  for  the  lighting  depart¬ 
ment  and  three  for  the  street  railway  department.  They  were 
built  by  the  Pope-Waverly  Company,  of  Indianapolis,  and  have 
a  speed  of  15  miles  an  hour  and  a  capacity  of  tons  with  a 
battery  radius  of  action  of  40  miles  with  one  charge.  The  outfit 
now  in  service  is  proving  very  satisfactory,  being  used  on  con¬ 
necting  up  and  line  work.  It  covers  about  twice  as  much  ground 
as  a  horse-drawn  vehicle  of  the  same  size,  and  from  present  in¬ 
dications  it  costs  considerably  less  to  operate  and  maintain.  An 
illustration  of  the  vehicle  is  given  below. 


Pignolet  Switchboard  Instruments. 


is  flowing  through  the  instrument,  by  the  attraction  of  the  magnet 
upon  the  armature.  The  current  to  be  measured  passes  through 
a  coil  of  wire  located  between  the  poles  of  the  magnet  and  pro¬ 
duces  a  magnetic  field  at  right  angles  to  that  of  the  magnet.  This 
field  causes  the  armature  to  turn  and  produces  a  greater  or  less 
deflection  of  the  pointer  according  to  the  strength  of  the  current 
passing  through  the  coils. 


Dinkey  V^entilated  Controller. 


The  dinkey  controller  illustrated  herewith  (Fig.  i)  was  de¬ 
signed  for  t!ie  control  of  motors  under  severe  and  exacting  con¬ 
ditions,  such  as  are  met  with  in  steel  mill  service.  Besides  being 
of  substantial  mechanical  construction,  it  is  simple  in  operation, 
tme  lever  being  used  for  both  the  forward  and  reverse  motion, 
thus  dispensing  with  the  use  of  a  separate  reversing  switch.  The 
operating  resistance  being  mounted  within  the  frame  makes  each 
unit  compact  and  self-contained.  The  form  of  the  resistance 
is  such  that  a  large  amount  of  heat  is  dissipated,  thus  fitting  the 
controller  to  withstand  severe  overloads.  The  contact  face  is 
of  heavy  slate  and  the  contact  segments  are  of  pure  copper 
screwed  to  brass  lugs,  all  wiring  connections  being  made  on  the 


The  accompanying  illustration  represents  a  new  type  of  switch- 


REPAIR  .\UT0M0BILE. 


FIG,  I. — DINKEY  CONTROLLER. 


board  voltmeters  and  ammeters  manufactured  by  Louis  M.  Pig¬ 
nolet,  78  Cortlandt  Street,  New  York,  small  electrical  measur¬ 
ing  instruments.  These 
instruments  are  5  in.  in 
diameter  and  1.5  in.  deep 
and  are  thus  very  com¬ 
pact  and  specially 
adapted  to  installations 
where  space  is  limited. 

They  are  furnished  in 
various  readings  up  to 
150  volts  and  50  amp. 

Two  bolts  provided  on 
the  back  of  each  meter 
convey  the  current  and 
also  serve  to  fasten  the 
instrument  to  the  switch¬ 
board  so  that  but  two 
holes  are  required  in  the  board. 

The  instruments  are  of  the  permanent  magnet  type, 
thus  securing  the  high  accuracy  and  even  scale  divisions 
of  this  class.  The  magnets  are  of  imported  special  steel 
carefully  treated  to  insure  permanency.  The  principle 
of  operation  is  as  follows:  An  iron  armature  is  pivoted 
between  the  poles  of  each  magnet  and  is  provided  with  an  alumi¬ 
num  pointer  which  is  kept  at  zero  on  the  scale  when  no  current 


SWITCHBOARD  INSTRUMENT. 


brass  lugs.  By  this  construction  any  of  the  segments  can  be 
removed  and  replaced  without  disturbing  the  wire  connections. 
The  contact  arm  carries  powerful  blow-out  magnets  which,  trav¬ 
eling  with  the  contact  fingers,  'are  always  in  position  for  effec¬ 
tively  disrupting  any  arc  which  may  be  formed.  The  drop- 
forged  copper  contact  fingers  are  provided  with  renewable  tips 
which  may  readily  be  replaced  with  a  minimum  waste  of  material. 

For  coil  resistaiice,  one  end  of  the  controller  casing  is  made 
in  the  form  of  a  door,  removing  which  gives  access  to  all  of 
the  connections  in  the  bank  of  resistance  and  renders  it  possible 
to  remove  or  replace  any  of  the  units  without  removing  the 
controller  from  its  place  and  without  disturbing  other  parts  or 
connections. 

The  type  of  resistance  shown  in  Fig.  2  consists  of  a  heavy 
if/2-in.  asbestos  tube,  stiffened  by  a  central  brass  rod,  which 
also  serves  to  bring  the  rear  terminal  forward,  thus  facilitating 
the  making  of  connections.  This  form  of  resistance  is  especially 
adapted  for  500- volt  controllers. 

jaa 


FIG.  2. — RESISTANCE  UNIT. 


This  controller  is  made  by  the  Electric  Controller  &  Supply 
Company,  Cleveland,  Ohio. 


VoL.  XLVII,  No.  22. 


Beck  Flaming  Arc  Lamp 


and  the  heat  of  the  carbon  is  not  communicated  to  any  extent 
to  the  support,  as  the  carbon  only  rests  on  a  point  thereof.  The 
other  carbon  is  round  and  feeds  simultaneously  with  the  ribbed 
carbon,  as  above  described. 

The  lamps  are  made  to  burn  singly  on  55  to  65  volts,  and  two 
in  series  on  no  to  120,  and  four  in  series  at  220  to  240  volts,  on 
either  direct  or  alternating  current.  The  carbons  burn  from 
8  to  IS  hours,  depending  on  their  length,  and  consume  only 
0.163  watt  per  hemispherical  candle-power. 


The  Beck  Flaming  Lamp  Company,  New  York,  was  recently 
incorporated  to  manufacture  Beck  flaming  afc  lamps  under 
the  patents  of  Heinrich  Beck,  of  Meininger,  Germany,  the  Amer¬ 
ican  rights  for  which  the  company  purchased.  The  accompany¬ 
ing  illustration  shows  the  mechanism  of  the  Beck  lamp,  with 
the  case  removed.  The  carbon,  a,  is  rigid,  and  the  carbon,  b, 
swings.  The  current  passing  through  the  magnet,  c,  swings 
the  carbon,  b,  to  the  right,  and  at  the  same  time,  the  arc  is 
formed.  The  length  of  the  arc  can  be  regulated  by  the  check 
nut,  d.  The  magnet,  c,  in  direct-current  lamps  is  entirely 
encased  in  iron,  so  that  damage  is  impossible.  Under  the  mag¬ 
net  is  a  dash-pot,  e,  which  prevents  the  too  rapid  pulling  apart 
of  the  carbons.  The  dash-pot  is  easily  removed  by  screwing  it 
to  the  left,  and  consists  of  a  tube  with  a  graphite  plunger. 
While  burning,  an  asbestos  ring,  f,  excludes  fumes  or  ashes. 
In  alternating-current  lamps  the  iron  housing  of  the  magnet  is 
dispensed  with,  but  the  magnet  is  thoroughly  protected.  In 
both  the  direct  and  alternating-current  lamps  the  magnet  is 
wound  with  heavy  wire,  and  is  in  series  with  the  carbons,  no 
finely  wound  magnets  subject  to  burning  out  being  necessary 
in  this  lamp. 

The  reflector  is  made  of  enameled  iron  and  is  supported  by 
two  iron  rods,  h,  h.  On  these  rods  are  the  two  blow-out  mag¬ 
nets,  i.  i,  which  are  wound  with  bare  wire  and  have  a  mov'able 
contact.  Through  these  movable  contacts  it  is  possible  so  to 
adjust  the  blow-out  magnets  that  the  flame  will  be  projected 
downward  to  give  the  greatest  illumination.  The  alternating-cur¬ 
rent  lamp  has  no  blow-out  magnets,  but  is  otherwise  practically 
the  same  as  the  direct-current  lamp.  The  carbon  feed  is  the 
main  feature  of  the  Beck  lamp,  but  notwithstanding  its  great 
simplicity,  it  was  only  perfected  after  years  of  experimenting. 
One  of  the  carbons — in  direct-current  lamps,  the  positive  one — 
has  a  rib  running  its  entire  length,  and  rests  on  an  insulated 
metallic  support,  K.  The  rib,  through  the  action  of  the  current, 
burns  to  a  fine  ffbint,  which  point  gradually  disintegrates,  al¬ 


Diesel  Engines  in  Texas 


The  Diesel  engine  seems  to  be  making  good  progress  in  central 
stations  and  isolated  plants  in  Texas  as  evidenced  by  informa¬ 
tion  given  out  at  the  recent  Galveston  convention.  Their  popu¬ 
larity  in  Texas  is,  of  course,  partially  due  to  the  cheap  crude 
oil  which  is  a  common  fuel  there.  The  central  station  at  Sher¬ 
man,  Te.xas,  has  been  operated  entirely  by  these  engines  for  some 
time  with  a  very  great  saving  in  fuel  bills  over  steam  engines. 
.•\t  Beaumont  and  at  Brownwood  the  central  stations  are  being 
supplied  with  these  engines,  while  orders  have  been  received 
from  those  at  Amarillo  and  at  Denison.  These  engines  consume 
.065  to  .07  gal.  of  crude  oil  per  brake  hp-hour.  Oil  prices  in 
Texas  run  from  i  to  1.5  cents  per  gal. 


Time-Controlled  Phonograph 


The  accompanying  illustration  shows  a  time-controlling  mech¬ 
anism  for  use  with  phonographs  which  ha^  recently  been  patented 
by  Dr.  J.  E.  Hett,  of  Berlin.  Ont.  The  mechanism  is  very  simple, 
consisting  of  a  spring  which  trips  a  lever  attached  at  one  end  to 
an  ordinary  alarm  clock  at  the  other  end  to  a  cord  which  passes 
over  a  pulley  and  is  connected  to  the  starting  lever  of  a  phono¬ 
graph.  The  case  contains  three  ordinary  dr3--cell  batteries, 
when  the  alarm  is  sent  from  the  phonograph  will  deliver  its 
message,  and  at  the  same  time  the  miniature  4j4-volt  lamp  is 
turned  on.  The  light,  however,  may  be  turned  off  and  on  at 


TIME-COXTROLLED  PHONOGR.XPH. 

will  and  three  ordinary  dry  cells  will  give  a  good  light  for 
a  considerable  time  before  they  are  e.xhausted. 

It  is  generally  supposed  that  the  first  thoughts  which  are  im¬ 
pressed  upon  the  brain  in  the  morning  cling  to  a  person  more 
or  less  throughout  the  whole  day.  The  Doctor  experimented  on 
himself  with  the  phonograoh  to  test  this  point,  and  found  the  re¬ 
sults  so  gratifying  that  it  led  him  to  devise  the  arrangement  de¬ 
scribed.  I  »l 


BECK  FL.\MING  ARC  LAMP. 

lowing  the  carbon  slowly  to  sink  downward.  Through  a  com¬ 
pensating  chain,  both  carbons  feed  dowm  at  the  same  rate  of 
speed,  and  so  gradually  that  the  lamp  burns  quietly  and  with¬ 
out  flickering.  Should  a  jar  or  a  defect  in  the  carbons  break 
the  point  suddenly,  it  takes  only  a  few  moments  for  a  new  point 
to  form.  The  arc  is  formed  on  the  side  opposite  the  rib  and 
does  not  get  near  its  point,  so  that  it  is  impossible  for  the  sup¬ 
port  to  be  melted  or  damaged.  The  rib  is  comparatively  cool. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 

THE  WEEK  IX  TRADE. — Ample  rains  throughout  the  farm¬ 
ing  regions  provided  the  most  important  commercial  factor  of  the 
past  week.  Retail  trade  responded  to  the  stimulus  of  warm 
w'eather,  and  there  is  an  unusually  liberal  volume  of  wholesale 
business  for  this  time  of  the  year.  Mercantile  collections  are 
still  somewhat  irregular,  but  at  most  cities  pavnnents  are  improv¬ 
ing,  and  the  financial  situation  is  more  encouraging  now  that 

the  San  Francisco  banks  have  resumed  business  without  any 

disturbance.  Manufacturing  plants  are  well  occupied,  and  build¬ 
ing  operations  are  heavy,  but  there  are  indications  of  a  lower 
level  for  commodity  quotations  for  the  month  of  May.  Cus¬ 
tomary'  summer  quiet  is  noted  in  some  departments,  although 
there  is  less  than  the  usual  interruption,  and  preparations  are 
already  in  progress  for  a  very  active  fall  season.  Labor  condi¬ 
tions  have  improved.  Railway  earnings  thus  far  reported  for 

May  exceed  last  year’s  by  1 1  per  cent,  and  foreign  commerce  at 
the  port  of  New  York  for  the  last  week  showed  gains  of  $1,934.- 
259  in  exports  and  $1,134,601  in  imports  over  the  movement  of 
1905.  Activity  in  outdoor  work,  such  as  building,  with  conse¬ 
quent  heavy  demand  for  lumber,  hardware  and  other  materials,  is 
still  a  feature,  though  some  large  centers  report  less  prospective 
work  in  view  and  some  abatement  in  real  estate  speculation.  An 
active  steel-rail  trade,  good  business  in  structural  materials,  an 
inactive  foundry  pig-iron  market,  with  prices  probably  easier, 
and  further  cleaning  up  of  the  available  supplies  of  steel-making 
irons,  the  paucity  of  which  is  still  marked,  are  the  principal  feat¬ 
ures  of  iron  and  steel.  Upward  of  1.000,000  tons  of  steel  rails 
have  been  ordered  for  delivery  in  1907,  and  the  tonnage  carried 
over  from  this  year  will  reach  300,000  tons.  Copper  is  in  good 
demand  at  home  and  abroad.  All  producers  are  heavily  engaged 
for  deliveries  of  Lake,  electrolytic  and  casting  copper  in  June, 
July  and  August.  Prices  are  firm  at  i8j4  to  19c.  for  Lake  to 
be  shipped  in  August.  Electrolytic  is  mostly  sold  up  for  August 
at  iSfs  to  1844c.  There  is  no  visible  supply  at  any'  electrolytic 
works.  Casting  copper  is  in  larger  demand  for  the  best  brands 
than  makers  can  care  for  under  promise  of  prompt  deliveries. 
Prices  are  1854  to  i844c.  Bradstreet’s  reports  170  business  fail¬ 
ures  during  the  week  ending  May  24,  as  compared  with  161  in 
the  week  previous  and  179  in  the  corresponding  week  last  year. 

APRIL  FOREIGN  TRADE.— The  reports  of  the  United 
.States  Bureau  of  Statistics  show  that  the  foreign  commerce  of 
the  United  States  in  April,  1906,  was  larger  than  that  of  the 
corresponding  month  of  any  earlier  year,  consisting  of  $107,000,000 
imports  and  $144,000,000  exports;  total,  $251,000,000,  or  more 
than  a  quarter  of  a  billion  dollars  in  a  single  month.  In  only 
one  previous  April  has  the  total  of  imports  and  exports  reached 
as  much  as  $200,000,000.  For  the  ten  months  ending  with  April 
the  record  is  equally  striking,  being:  Imports,  $1,021,000;  ex¬ 
ports,  $1,488,000,  or  a  total  of  $2,509,000.  No  similar  period  of 
any  earlier  year  ever  touched  the  one  billion  dollar  line  in  imports 
or  reached  the  $1,300,000  line  in  exports.  The  total  commerce  of 
the  United  States  for  the  ten  months  ending  with  .\pril  is  thus 
over  $2,500,000,000,  and  should  the  monthly  average  for  May  and 
June  be  as  great  as  that  for  the  ten  months  for  which  the  record 
is  made  the  total  of  the  fiscal  year  1906  will  exceed  $3,000,000,000. 
The  increase  in  imports  occurs  in  manufacturers’  materials  and 
finished  manufactures,  and  the  increase  in  exiwrts  occurs  in  agri¬ 
cultural  products  and  manufactures.  The  increase  in  imports  for 
the  ten  months  ending  with  April  amounts  to  about  $86,000,000, 
and  is  about  equally  divided  between  manufacturers’  materials 
and  manufactures,  the  total  figures  for  the  nine  months  of  which 
the  Department  of  Commerce  and  Labor  through  its  Bureau  of 
Statistics  has  completed  the  analysis,  indicating  a  gain  of  about 
$44,000,000  in  manufacturers’  materials,  and  $51,000,000  in  the 
two  classes,  manufactures  and  luxuries,  while  there  is  a  decrease 
of  about  $20,000,000  in  foodstuffs.  In  exports  there  is  for  the 
ten  months  an  increase  of  $215,000,000,  and  the  nine  months’ 
figures,  now  completed,  show  a  gain  of  about  $136,000,000  in 
agricultural  products  and  about  $50,000,000  in  manufactures. 

ELEXTRICAL  DEVELOPMENT  IN  JAPAN.— According 
to  a  representative  of  a  large  wire  manufacturing  company’,  Japan 


has  under  consideration  several  new  plans  for  development  of 
electrical  power.  One  of  the  largest  concerns  projected  is  the 
$10,000,000  Ujikawa  Power  Company,  which  will  construct  a 
plant  with  a  capacity  of  40,000  hp  and  furnish  electric  power  to 
the  city  of  Kioto  and  its  environs.  The  Hanshim  Electric  Rail¬ 
way  Company  is  planning  to  use  water  power  in  generating  the 
electricity  required  by  its  lines  between  the  cities  of  Osaka  and 
Kobe.  A  new  company  will  similarly  supply  electricity  to  Na¬ 
goya,  the  Miye  Cotton  Spinning  Company,  Nagoya  Electric  Light 
Company,  Nagoya  Electric  Tramway  Company  and  the  Atsuta 
.•\rsenal. 

APPARATUS  FOR  MEXICO. — Emile  Pinson,  chief  engineer 
of  the  Companies  Electrica  e  Irrigadore  of  Pachuca,  Mexico,  and 
I.  Sternfeld,  general  manager  of  Braniff  &  Company,  the  Mexican 
representatives  of  the  V’estinghouse  Electric  Company,  have  been 
in  Pittsburg  for  several  days  in  connection  with  a  very  large  and 
important  order  for  electrical  machinery,  being  constructed  at 
the  East  Pittsburg  works.  The  company  which  Mr.  Pinson  rep¬ 
resents  operates  one  of  the  largest  water  power  transmission 
plants  in  Mexico,  having  a  capacity  of  40.000  hp  for  the  opera¬ 
tion  of  several  mines  in  the  vicinity  of  Mexico. 

MACHINERY  FOR  LOS  ANGELES.— The  Pacific  Light  & 
Power  Company,  of  Los  Angeles,  Cal.,  has  contracteid  with 
Charles  C.  Moore  &'  Company,  of  San  Francisco,  for  a  complete 
power  plant  to  be  installed  at  Redondo,  a  suburb  of  Los  Angeles, 
for  supplying  power  to  the  street  railway  system.  The  nominal 
capacity  of  the  new  generating  station  is  15.000  kw,  consisting 
of  three  5,000  kilowatt  units.  Each  unit  will  consist  of  a  5.000 
kw  fly-wheel  type  General  Electric,  50  cycle,  18.000  volt  alter¬ 
nator  direct-connected  to  a  combined  double  horizontal  and 
vertical  compound  condensing  engine. 

PLANT  FOR  CANADA. — The  Canadian  Westinghouse  Co. 
is  installing  a  large  water  power  plant  near  Montreal,  Canada. 
The  initial  order  calls  for  three  5,000-hp  alternating-current 
generators,  and  twelve  3,000-hp  transformers.  The  plant  is 
erected  by  the  Provincial  Light,  Heat  &  Power  Company,  and 
the  power  will  be  furnished  to  the  Montreal  Light,  Heat  & 
Pow’er  Company  for  use  in  the  city  of  Montreal,  a  distance 
of  forty  miles. 

GOLD  MILL  PLANT. — A  large  cyanide  gold  mill  is  reported 
sold  by  Fairbanks,  Morse  &  Company.  Chicago.  The  entire  plant 
will  be  operated  by  Fairbanks-Morse  direct-current  dynamos  and 
motors,  driven  by  water  power — a  240  foot  head  of  water  being 
available  at  this  point.  The  mill  will  be  near  Boulder,  Colo., 
and  will  contain  many  features  of  novelty  and  interest.  It  will 
be  a  very  modern  and  complete  plant  in  every  way. 

CROCKER  -  WHEELER  GENERATORS.— The  Crocker- 
Wheeler  Company,  of  Ampere,  N.  J.,  has  recently  placed  on  the 
market  a  size  83D  engine  type  generator  with  an  output  of  75  kw, 
275  r.p.m.,  125  or  250  volt,  and  has  in  the  past  few  days  received 
from  four  power  users  orders  for  si.x  of  these  new  generators. 
Negotiations  are  now  under  way  for  a  number  of  these  machines 
ffir  plants  in  different  parts  of  the  country. 

NEW  YORK  CENTRAL  SIGNALING— The  Westing- 
house  Electric  &  Manufacturing  Company  has  an  order  for  a 
large  amount  of  electrical  apparatus  to  be  used  by  the  New 
York  Central  &  Hudson  River  Railroad  Co.  in  connection  with 
the  operation  of  its  signal  system.  The  contract  calls  for  four 
motor-generator  sets,  three  alternating-current  generators,  and 
a  large  number  of  transformers. 

APP.\R.ATUS  W.\NTED. — The  corporation  of  Barrie,  Ont, 
Canada,  is  about  to  purchase  water  tube  boilers,  cross-compound 
engine,  a  300-kw  alternating-current,  two-phase,  2,200-volt,  re¬ 
volving  field  generator,  switchboard,  street  lighting  apparatus, 
etc.  Specifications  will  be  ready  this  week  and  contracts  closed 
in  about  twenty  days.  Mr.  K.  L.  Aitken,  164  Bay  Street,  Toronto, 
is  the  consulting  engineer. 

OIL  ENGINE  ORDER. — The  Massachusetts  Talc  Company, 
Boston,  Mass.,  has  decided  to  install  two  125-hp  “Hornsby- 
.•\kroyd”  oil  engines  to  drive  general  machinery  by  belt.  The 
De  La  Vergne  Machine  Company,  of  New  York  City,  has  the 
contract. 
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TROLLEYS  FOR  TEXAS. — It  is  stated  that  great  activity 
is  being  displayed  in  the  development  of  interurban  trolleys  in 
Texas.  Several  interurban  electric  lines  are  to  be  built  out  of 
Dallas  to  neighboring  towns.  McKinney,  Sherman  and  other 
prosperous  towns  are  to  be  connected  by  electric  line.s.  It  is 
stated  that  the  Northern  Texas  Traction  Company,  which  owns 
and  operates  the  electric  line  between  Fort  Worth  and  Dallas, 
has  in  view  a  number  of  important  extensions  to  embrace  sev¬ 
eral  suburban  towns  in  its  system.  The  building  of  an  electric 
line  between  Fort  Worth  and  Mineral  Wells  is  being  promoted. 
Projects  are  also  on  foot  to  give  Maxahachie,  Greenville,  Cle¬ 
burne  and  other  towns  electric  railway  connection  with  Dallas. 
The  construction  of  an  interurban  electric  railway  between 
Temple  and  Marlin  is  proposed  by  a  syndicate  of  Pennsylvania 
men  who  are  interested  in  similar  enterprises.  It  is  estimated 
that  the  cost  of  building  the  road,  including  its  equipment,  will 
be  $1,000,000.  The  promoters  are  asking  that  a  bonus  of  $300,000 
in  money  and  stock  be  subscribed  by  the  people  of  the  two  ter¬ 
minal  towns  and  by  land  owners  along  the  right  of  way.  R.  A. 
Reese,  of  San  Antonio,  is  acting  as  the  representative  of  a  syndi¬ 
cate  of  Eastern  men  who  contemplate  building  an  interurban  elec¬ 
tric  railway  between  Austin  and  San  Antonio,  a  distance  of  80 
miles.  A  New  York  firm  has  been  investigating  the  situation 
with  the  view  of  financing  the  building  of  an  interurban  electric 
line  between  Austin  and  Lockhart,  a  distance  of  about  30  miles. 
The  building  of  an  electric  railway  to  run  from  Georgetown  to 
Briggs,  by  way  of  Florence,  a  distance  of  22  miles,  is  under  con¬ 
sideration.  The  right  of  way  for  the  proposed  road  is  being 
secured.  The  building  of  an  electric  railway  between  Houston 
and  Galveston,  a  distance  of  51  miles,  now  seems  to  be  assured. 
It  is  stated  that  the  road  will  cross  Galveston  Bay  upon  the 
new  causeway  that  is  to  be  constructed.  The  surveys  for  the 
proposed  road  have  been  made  and  the  right  of  way  and  fran¬ 
chises  secured.  It  is  announced  that  the  right  of  way  and  liberal 
bonuses  for  an  electric  railway  that  is  to  be  built  between  Taylor 
and  Giddings,  a  distance  of  about  30  miles,  have  been  secured. 

THE  OUTLOOK  FOR  COPPER.— It  is  thought  by  the  lead¬ 
ing  electrical  manufacturers  that  the  tremendous  demands  for 
copper  in  1907  will  doubtless  cause  an  advance  of  prices  for  Lake 
and  electrolytic  that  will  make  present  quotations  seem  low. 
American  manufacturers  of  electrical  supplies  find  by  studies  of 
plans  decided  upon  in  North  America  and  Europe  for  hydro¬ 
electric  power  and  railroad  and  telephone  installations  in  1907 
that  the  volume  will  be  largely  in  excess  of  the  contracts  awarded 
in  the  last  eighteen  months.  In  hydro-electric  power  transmis¬ 
sion  undertakings  alone  that  have  been  determined  upon  for 
construction  in  Europe  and  America  during  1907,  according  to  the 
Nnv  York  Sun,  statistical  engineers  estimate  that  175,000.000 
pounds  of  copper  line  material  will  be  required.  Switzerland  is 
planning  the  nationalization  of  her  sources  of  water  power  in 
order  to  electrify  her  railways.  Italy  in  pushing  Genoa  to  be  the 
first  port  of  the  Mediterranean  is  going  to  add  largely  to  her 
electrified  roads.  Germany,  France,  Austria,  Belgium,  Holland 
and  Great  Britain  are  about  to  begin  electrical  engineering  works 
of  great  magnitude.  The  London  County  Council  has  decided 
upon  building  fourteen  great  electric  power  installations,  and  the 
amount  of  work  coming  on  in  North  America  is  astonishing 
electrical  engineers.  Telephone  engineers  at  home  and  in 
Europe  are  all  certain  that  1907  will  break  all  records  for  the 
consumption  of  copper  wire.  Neither  in  copper  refining  nor  in 
copper  w’orking  industries  allied  to  the  engineering  trades  has 
production  provided  for  the  strain  that  will  come  next  year. 

CROCKER-WHEELER  ORDERS.— The  Sandusky  Portland 
Cement  Company  has  placed  orders  with  the  Crocker-Wheeler 
Company,  of  Ampere,  N.  J.,  for  two  engine-type,  750-kw,  400- 
volt,  alternating-current  generators,  and  two  engine-type,  125-kw, 

1 25- volt,  direct-current  generators  to  furnish  light  and  power  for 
driving  its  cement  machinery  at  its  new  plant  at  Dixon,  111. 
The  city  of  Natchitoches,  Natchitoches  Pari.sh,  La.,  has  placed  an 
order  for  an  engine-type,  105-kw,  alternating-current,  2,300-volt 
generator  to  be  installed  in  its  municipal  lighting  plant.  The 
Crocker- Wheeler  Company  has  received  an  order  from  the  Seton 
Leather  Company,  of  Newark,  N.  J.,  for  one  90-hp,  115-volt, 
direct-current  motor  to  operate  the  company’s  leather  machinery. 
The  Independent  Brick  Company,  of  Trenton,  N.  J.,  has  placed 
orders  for  motors  and  generators  of  the  following  capacities : 
One  80-kw.  250-volt,  direct-current  generator  and  four  direct- 
current  motors  ranging  from  3  to  25  hp,  all  of  230  volt,  the 
entire  equipment  to  be  installed  at  the  company’s  brick  yard  at 
Trenton,  N.  J. 


THE  WESTINGHOUSE  MACHINE  COMPANY,  of  East 
Pittsburg,  Pa.,  has  recently  received  an  order  from  the  Ports¬ 
mouth,  O.,  Street  Railway  &  Lighting  Company  for  a  500-kw 
turbine.  The  turbine  is  to  be  of  the  multiple-expansion,  parallel- 
flow  type,  and  direct  connected  to  a  500-kw,  60-cycle,  two-phase, 
220- volt  Westinghouse  generator.  Two  400-kw  Westinghouse- 
Parsons  turbines  are  already  operating  at  this  plant,  serving  the 
city  with  light  and  power.  The  plant  was  built  entirely  for  tur¬ 
bine  machinery.  Superheated  steam  and  high  vacuum  are  used, 
condensing  water  being  obtainable  from  an  artificial  lake  which 
has  been  constructed  upon  the  property.  A  rotary  converter  in 
the  plant  serves  the  nearby  traction  lines  with  500-volt  direct 
current,  but  the  main  power  is  transmitted  over  high-tension 
lines  into  the  city  and  outlying  districts.  Steam  turbines  of  the 
same  make  as  installed  at  Portsmouth  have  been  adopted  by  the 
Durham  Traction  Company,  Durham,  N,  C.,  and  the  Columbia 
Electric  Street  Railway  Company,  Columbia,  S.  C.,  for  traction 
service, 

THE  SWEDISH  STATES  RAILWAYS.— The  Swedish 
States  Railways  are  on  the  eve  of  executing  very  extensive  tests 
on  their  lines  in  order  to  decide  the  important  question  of  elec¬ 
trical  traction  for  their  systems,  and  on  what  principles  the 
Swedish  railways  should  be  electrified.  Besides  other  manu¬ 
facturing  companies,  the  Maschinenfabrik  Oerlikon  has  been  ap¬ 
proached  by  the  Swedish  authorities  on  this  subject,  and  the 
board  of  directors  of  the  Swedish  Railways  has  shown  great  in¬ 
terest  in  the  experiments  carried  out  by  the  Maschinenfabrik 
Oerlikon.  They  propose  to  start  trials  immediately  with  the 
Oerlikon  system,  and  for  this  purpose  a  stretch  of  3  km.  between 
the  central  railway  station  of  Stockholm  and  Tomtaboda  has 
been  fixed  upon  for  these  experiments,  and  is  being  equipped 
with  an  overhead  contact  line.  At  the  same  time,  one  of  the 
electric  motor  cars  and  one  of  the  locomotives  are  being  equipped 
with  Oerlikon  current  collectors. 

THE  CANADIAN  WESTINGHOUSE  COMPANY,  LTD., 
is  doing  a  large  business  in  steam  turbo-generator  equipments. 
The  Northern  Electric  &  Manufacturing  Company,  of  Montreal, 
duplicated  an  order  recently  for  a  300-kw  Westinghouse- Parsons 
turbo-generator  unit,  to  be  installed  in  its  power  house  alongside 
one  of  the  same  capacity  now  in  service.  The  generator  is  220- 
volt,  three-phase,  7,200  alternations,  operating  at  3,600  r.p.m., 
and  will  be  of  the  latest  enclosed  type,  while  the  turbine  will 
operate  at  150  pounds  steam  pressure  with  100  degrees  super¬ 
heat.  Its  present  turbine  is  operating  part  of  the  year  condensing 
and  through  the  winter  non-condensing,  the  exhaust  steam  being 
used  during  the  winter  for  heating  purposes.  It  was  the  satis¬ 
factory  operation  of  this  unit  which  led  the  company  to  order  the 
one  about  to  be  installed. 

LONG  TROLLEY  IN  TENNESSEE.— The  Lakeview  Trac¬ 
tion  Company,  capitalized  at  $100,000,  Thomas  Taggart,  of 
Indiana,  president,  proposes  to  build  an  electric  railway  from 
Memphis,  Tenn.,  to  Clarksdale,  Miss.,  about  75  miles  south,  in 
the  heart  of  the  Mississippi  delta.  The  survey  as  proposed  will 
parallel  the  Yazoo  &  Mississippi  Valley  Railroad.  The  engineer¬ 
ing  department  expects  to  effect  a  traffic  arrangement  with  the 
Memphis  Street  Railway  Company  for  entrance  to  the  heart  of 
the  city.  It  is  proposed  to  carry  both  freight  and  passengers. 
The  vice-president  of  the  company  is  Henry  Craft,  who  is  resi¬ 
dent  agent.  C.  P.  Farnsworth,  W.  A.  Percy,  R.  F.  Tate,  M. 
Rosch  and  Walter  Goodman  are  stockholders.  The  capitaliza¬ 
tion  is  not  indicative  of  the  amount  to  be  expended. 

ORDERS  FOR  BARRIETT  MOTORS.— The  Barriett  Electric 
Manufacturing  Company,  of  Cincinnati,  O.,  has  recently  equipped 
the  plant  of  the  Empress  Glass  Company,  Grafton,  W.  Va..  with 
individual  motor  drives.  It  has  also  shipped  a  large  consign¬ 
ment  of  electric  motors  to  its  agent  at  No.  6  Mission  Street,  San 
Francisco,  Cal.,  to  fill  orders. 

NEW  CARBON  FACTORY. — The  Crouse-Treniaine  Carbon 
Company,  Fostoria,  Ohio,  is  erecting  a  new  plant,  consisting  of  an 
office  building  and  si.x  manufacturing  buildings,  of  fireproof  con¬ 
struction,  with  over  500,000  square  feet  of  floor  space,  including  a 
large  furnace  building  and  a  central  power  station. 

NEW  RAILWAY  SWITCH  FACTORY.— The  Union  Switch 
&  Signal  Company,  Swissvale,  Pittsburg,  has  completed  a  new 
building  with  a  floor  space  of  16.000  square  feet.  It  will  be  used 
as  an  assembling  shop  for  signalling  apparatus. 


NEW  YORK  TELEPHONE  RATES.— xMr.  U.  N.  Bethell, 
vice-president  of  the  New  York  Telephone  Company,  announces 
an  important  reduction  in  rates  beginning  July  i,  for  this  whole 
territory.  After  that  date  the  charge  to  message  rate  subscribers 
in  Manhattan  and  The  Bronx  will  be  $48  for  600  local  messages, 
instead  of  $60  as  at  present,  and  the  pay  station  charge  will  be 
5  cents  instead  of  10  cents.  The  pay  station  charge  in  Brooklyn 
will  also  be  5  cents,  and  there  is  a  reduction  all  along  the  line 
to  the  more  remote  points  in  the  entire  urban  territory  served  by 
the  New  York  Telephone  Company  and  the  New  York  &  New 
Jersey  Company,  which  are  operated  under  one  management. 
The  rate  from  Manhattan  to  Brooklyn  and  all  other  nearby 
points  will  be  10  cents,  and  to  Staten  Island  15  cents,  instead  of  20 
and  25  cents.  In  addition  to  this,  discounts  of  from  20  to  40  per 
cent  will  be  allowed  to  large  users  of  the  interborough  service, 
making  the  actual  cost  of  the  messages  from  6  to  12  cents.  A 
reduction  in  the  rentals  of  the  extension  telephones  will  also  be 
made  to  private  branch  subscribers.  After  July  i  they  will  be 
$6  a  year  each  flat,  instead  of  $12,  $9  and  $6  as  at  present.  The 
rates  of  auxiliary  lines,  extension  stations,  etc.,  will  be  modified 
4nd  reduced  and  exchange  rates  wdll  be  cut  down  in  Brooklyn, 
Queens,  Richmond,  Jersey  City,  Hoboken,  Bayonne  and  Newark. 
Moreover,  the  range  of  local  messages  will  be  greatly  increased. 
The  New  York  Telephone  Company  decided  to  make  these  re¬ 
ductions  last  November,  but  it  w'as  impossible  to  put  them  into 
effect  until  the  plant  had  been  enlarged  sufficiently  to  meet  the 
increased  business  that  is  bound  to  follow.  The  work  on  the 
enlargement  began  as  soon  as  the  plans  had  been  prepared,  and 
in  the  past  six  months  the  company  has  spent  $4,500,000  on  con¬ 
struction,  as  against  $1,500,000  in  the  corresponding  six  months 
of  the  previous  year.  One  of  the  most  important  phases  of  the 
new  schedule,  as  far  as  subscribers  and  patrons  are  concerned,  is 
the  e.xtension  of  the  range  of  local  messages  which  are  to  be 
sent  under  the  5-cent  rates.  In  this  respect  there  will  be  a  radical 
change  in  the  present  system.  Manhattan  and  The  Bronx  have 
been  divided  into  three  overlapping  zones.  The  first  zone  extends 
from  the  Battery  to  noth  street,  the  second  from  noth  street 
to  Melrose  and  Tremont,  and  the  third  to  the  city  line. 

PLANT  FOR  ROCHESTER,  N.  Y.— Contracts  have  been, 
made  for  the  power  house  to  be  erected  at  the  Middle  Falls  by 
the  Rochester  Railway  &  Light  Company.  The  structure  will 
stand  on  the  west  side  of  the  river,  close  to  the  Middle  Falls. 
The  outside  walls  will  be  about  50  ft.  in  height  on  the  river  side 
and  about  20  ft.  on  the  land  side.  The  building  will  cover  an 
area  about  60  by  80  ft.  It  is  expected  that  the  building  will  be 
completed  and  the  equipment  installed  ready  to  operate  by  Sep¬ 
tember  I.  The  plans  for  the  new  station  were  laid  out  by  Gen¬ 
eral  Manager  W.  M.  Eaton.  The  consulting  hydraulic  engineer 
was  S.  Howard  Rippey,  of  the  office  of  Coleman  Sellers,  of  Phil¬ 
adelphia.  The  construction  and  in.stallation  work  will  be  under 
the  immediate  direction  of  J.  T.  Hutchings,  superintendent  of 
the  electrical  department  of  the  Rochester  Railway  &  Light  Com¬ 
pany.  The  station  will  be  of  fire-proof  construction  throughout, 
principally  of  concrete,  although  considerable  quantities  of  brick 
and  steel  will  be  used.  The  construction  work,  including  the 
rock  excavation  preparatory  to  the  erection  of  the  foundations 
and  walls,  will  be  done  by  the  John  W.  Allison  Company,  of 
Philadelphia.  The  power  to  run  the  generators  will  be  generated 
by  two  turbine  water  wheels  of  900  hp  each,  giving  an  aggregate 
of  1,800  hp.  The  contract  for  the  turbines  and  their  installation 
has  been  given  to  the  S.  Morgan  Smith  Company,  of  York,  Pa. 
I'he  governors  for  the  water  wheels  will  come  from  the  Sturgess 
Engineering  Department  of  the  Ludlow  Valve  Manufacturing 
Company,  of  Troy.  The  turbines  will  run  two  500-kw  generators 
of  the  same  type  as  those  in  the  Lower  Falls  station  of  the  com¬ 
pany.  The  generators,  together  with  all  of  the  other  electrical 
equipment  for  the  occasion,  including  the  motor-generator  sets, 
the  switchboards  and  electrical  connections,  will  be  supplied  by 
the  General  Electric  Company. 

STANDARD  OIL  TELEGRAPHS.— A  special  dispatch  from 
Cleveland,  Ohio,  of  May  26.  says :  “That  the  Standard  Oil  Com¬ 
pany  maintains  telegraph  lines  covering  nearly  200,000  miles,  by 
which  messages  can  be  constantly  exchanged  between  the  head 
office  of  the  trust,  at  26  Broadway,  New  York,  and  the  various 
branches  of  the  Standard  all  over  the  country,  was  admitted  be¬ 
fore  the  Interstate  Commerce  Commission  to-day.  A  few  wit¬ 
nesses  were  examined  along  this  line,  but  as  they  were  Standard 
employes  not  much  information  was  elicited.  Attorneys  for  the 
Standard,  however,  agreed  to  produce  maps  showing  where  the 
lines  run.  They  say  so  large  an  institution  must  have  its  own 
telegraph  system.  It  is  said  by  the  attorneys  who  are  conducting 


the  investigation  that  the  Standard  has  an  arrangement  with 
the  Western  Union  Telegraph  Company  by  which  these  lines 
are  maintained.  It  .is  the  workings  ‘of  the  alleged  arrangement 
that  the  commission  wants  to  investigate.  Attorney  Monnett 
to-day  explained  that  through  the  telegraph  department  of  the 
Buckeye  Pipe  Line  Company  in  the  Lima  oil  fields  private  mes¬ 
sages  of  independent  producers  and  refiners  were  copied  and  for¬ 
warded  to  the  Standard  Oil  offices  at  26  Broadway.”  The  evi¬ 
dence  to  support  this  alleged  state  of  facts  seemed  difficult,  how¬ 
ever,  to  elicit. 

OUTLOOK  ON  COPPER. — In  discussing  the  copper  market, 
the  Wall  S,treet  Journal  says:  “Copper  producers  are  of  the 
opinion  that  consumption  has  overtaken  and  passed  production. 
While  inquiries  for  the  metal  are  not  numerous,  this  is  because 
consumers  have  covered  their  wants  pretty  far  ahead.  It  is 
figured  that  concerns  that  have  high-grade  copper  for  delivery 
in  June  can  easily  obtain  from  18^  and  19  cents  a  pound  for  it. 
One  copper  mine  owner  figures  that  the  General  Electric  Com¬ 
pany  is  consuming  at  the  rate  of  1,000,000  pounds  of  copper  a 
week,  and  the  Western  Electric  between  i,500,cxx)  and  1,750,000 
pounds  a  week.  Mr.  John  R.  Stanton  said :  ‘The  copper  situa¬ 
tion  is  as  strong  as  it  could  be.  Sales  are  reported  as  far  ahead 
as  January  i  of  next  year  but  few  producers  care  to  quote  for 
delivery  so  far  ahead.  There  is  very  little  copper  for  sale  and 
producers  are  paying  more  attention  to  making  their  deliveries 
on  specified  time  than  to  securing  new  business.  There  will  be 
no  pronounced  increase  in  copper  production  this  year,  perhaps 
6  or  7  per  cent.  Consumption  is  increasing  rapidly,  and  I  don’t 
see  anything  to  interrupt  this  present  period  of  prosperity.’  ” 

STERLING  TELEPHONE  SWITCHBOARDS.— Now  that 
the  patent  situation  has  been  cleared  up,  the  Sterling  Electric 
Company,  of  Lafayette,  Ind.,  reports  that  orders  have  been  pour¬ 
ing  in  to  such  an  extent  that  it  has  become  necessary  to  put  on 
a  night  shift  in  the  switchboard  room  in  order  to  keep  up  with 
the  company’s  numerous  contracts.  In  addition  to  the  5.000- 
line  board  at  Galesburg  and  the  1,400-line  extension  to  the 
Toledo  board  now  nearing  completion,  there  are  also  installations 
progressing  at  Uhrichsville,  Ohio;  Marion,  Ohio;  Lima,  Ohio; 
•  Bloomington,  Ind. ;•  Belvidere,  Ill.;  Cedar  Rapids,  Iowa;  Joplin. 
Mo. ;  Wichita,  Kan. ;  Hattiesburg,  MisS. ;  Whittier,  Cal.,  and 
Callao,  Peru.  Magneto  call  boards  have  been  shipped  to  Benton, 
Ky. ;  Plymouth,  Ind. ;  Millerton,  N.  Y.,  and  Germantown,  N.  Y., 
within  the  last  month,  the  last  two  being  equipped  with  the 
new  self-restoring  drop  recently  brought  out  by  the  Sterling 
company,  in  regard  to  which  very  favorable  reports  are  re¬ 
ceived. 

DEVELOPMENT  AT  CHATTANOOGA.— The  Chattanooga, 
Tenn.,  Electric  Company  will  spend  between  $75,000  and  $100,000 
adding  machinery  to  its  power  plant  to  produce  about  2,200  hp 
more  than  the  plant  is  capable  of  supplying  at  present.  Manager 
Bryon  T.  Burt  states  that  these  additions  are  necessitated  by  the 
rapid  increase  in  the  use  of  electricity  in  Chattanooga  as  well 
as  the  extra  amount  of  power  now  required  by  the  Chattanooga 
Railways  Company  for  the  operation  of  its  system.  At  present 
the  plant  has  a  capacity  of  about  3,000  hp,  so  that  the  addition 
to  be  made  will  almost  double  the  plant.  No  addition  will  be 
made  to  the  buildings  themselves.  One  750-hp  unit  has  been 
ordered  for  delivery  within  the  next  three  months  and  the  other 
machinery  will  be  secured  within  a  short  time.  It  is  stated  that 
the  amount  of  electricity  used  for  commercial  and  domestic  pur¬ 
poses  at  present  is  almost  double  the  consumption  of  three  years 
ago,  and  that  the  increase  is  expected  to  continue  at  its  present 
rate  with  the  rapid  growth  of  the  city. 

WIRELESS  IN  PHILIPPINES.— Plans  have  been  completed 
by  the  Navy  Department  for  the  installation  of  six  new  wireless 
telegraph  stations  in  the  Philippines.  The  station  to  be  located 
farthest  north  will  be  at  Cape  Bojeador,  on  the  extreme  northern 
end  of  the  Island  of  Luzon.  Other  stations  in  Luzon  will  be  at 
San  Fernando  and  near  Sorsogon,  in  the  province  of  Sorsogon. 
Another  station  will  be  on  Romblon  Island,  a  fifth  on  the  highest 
point  on  Cujo  Island,  and  the  station  farthest  south  will  be  on 
Sulu  Island,  probably  near  the  city  of  Sulu. 

THE  MOORE  ELECTRIC  COMPANY,  of  Newark,  N.  J., 
installed  in  Pittsburg  last  week  two  or  three  hundred  feet  of 
Moore  tube  lieht.  It  has  also  recently  made  several  installations 
in  Atlantic  City,  one  of  them  being  on  Young’s  Pier.  It  Is 
expected  that  this  tube  will  form  one  of  the  most  prominent 
features  in  connection  with  the  National  Electric  Light  Associa¬ 
tion  meeting  at  Atlantic  City.  Thousands  of  feet  of  Moore 
tubing  are  now  in  commercial  use. 
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ELECTRIC  TRACTION  IN  CHILE.— United  States  Vice- 
Consul  R.  S.  Atkins,  writing  from  Valparaiso,  says  that  the 
President  of  Chile  has  signed  a  decree  accepting  the  bid  of  the 
“Public  Works  Syndicate”  for  the  construction  of  the  railroad 
from  Arica  to  La  Paz,  the  building  of  which  by  Chile  was 
stipulated  in  the  treaty  of  peace  and  friendship  between  Chile 
and  Bolivia  of  October  20,  1904,  and  the  railroad  convention  of 
July  22,  1905.  The  total  cost  of  the  new  railroad  will  be  $10,- 
500,000,  the  official  description  being  as  follows:  A  steam  rail¬ 
road,  of  a  gauge  of  l  meter,  to  connect  the  port  of  Arica  with 
the  height  of  La  Paz,  having  branches  to  the  sulphur  beds  of 
Tacora,  to  the  port  on  the  Desaguadero  River,  and  to  the  mines 
of  Corocoro,  said  railroad  to  run  by  way  of  Lluta.  The  syndi¬ 
cate  has  appointed  Josiah  Harding,  who  is  well  known  on  this 
coast  in  connection  with  several  important  engineering  enter¬ 
prises  executed  under  his  supervision,  to  be  engineer  in  chief  of 
the  railroad,  and  his  appointment  has  been  approved  by  the 
Government.  Preliminary  work  will  be  commenced  after  the 
inauguration  of  the  construction  works,  which  will  probably  take 
place  about  the  middle  of  April,  under  the  auspices  of  the 
President  and  a  numerous  party  of  Chilean  and  Bolivian  func¬ 
tionaries.  The  entire  length  of  the  line  is  265  miles,  of  which 
the  first  115  reach  the  first  and  highest  summit,  19.850  feet  above 
sea  level.  The  last  18  miles  of  this  section  will  be  a  rack  rail¬ 
road,  the  maximum  grade  being  6  per  cent  and  the  average  grade 
4J/2.  It  is  proposed  to  use  electric  traction  on  the  first  100  miles, 
the  power  to  be  obtained  from  the  Lluta  Falls.  Arrangements 
will  be  made  to  develop  30,000  horse  power,  this  being  ample  for 
traction,  workshops,  lighting,  and  all  other  purposes. 

OPPORTUNITIES  FOR  ORDERS— The  bulletin  of  the 
Bureau  of  Manufacturers  of  the  Department  of  Commerce  and 
Labor  notes  the  following  opportunities :  The  town  of  Zalamea 
la  Real,  Spain,  desires  bids  for  electric  lighting  of  place  for 
twenty  years  from  July  i,  1906.  The  upset  price  is  about  $835 
gold  per  125  lights.  Address  El  Alcalde,  Zalamea  la  Real.  The 
Wellington,  New  Zealand,  City  Council  proposes  to  borrow 
$1,320,000  for  municipal  works,  including  $500,000  for  starting 
new  electrical  lighting  works.  The  Societe  de  I’Esperance- 
Longdoz  (Belgium)  propose  to  erect  a  central  station  with  steam 
turbines  and  dynamos  to  produce  current  for  its  forges. 


Financial  Intelligence. 


THE  WE;EK  in  wall  STREET.— The  stock  market  was 
dull  and  listless  early  in  the  week,  but  developed  activity  and 
strength  later  on  under  the  lead  of  the  anthracite  coal  stocks. 
.Attempts  were  made  to  utilize  the  reports  of  a  new  Pennsylvania 
bond  issue  having  been  placed  in  Paris  and  unfounded  allega¬ 
tions  that  the  United  States  Steel  Corporation  contemplated 
issuing  $5o,ooo,oco  of  bonds  with  which  to  finance  its  Indiana 
plant*.  The  fact  that  the  San  Francisco  banks  were  reopened  for 
business  without  any  difficulty,  and  that  this  step  was  followed 
by  the  return  of  $1,400,000  in  cash  from  that  city  to  New  York, 
had  an  excellent  effect  upon  the  market.  The  new  Interborough- 
Metropolitan  stocks  were  listed  last  week  at  the  Stock  Exchange 
and  were  objects  of  a  good  deal  of  speculative  attention.  Trac¬ 
tions  were  generally  weak,  Brooklyn  Rapid  Transit  closing  at 
8i‘>4.  a  decline  of  i'.>  points,  and  Metropolitan  Street  Railway 
at  nr,  a  net  loss  of  5  points.  Interborough-Metropolitan  com¬ 
mon  closed  at  51^4  and  preferred  at  85’ 4.  the  former  being  a 
decline  of  Js  point  and  the  latter  a  gain  of  ^  point.  Both  issues 
of  .\llis-Chalmers  are  higher,  common  closing  at  2iJ4  and  pre¬ 
ferred  at  57*4,  these  being  net  gains  of  i  and  1^4  respectively. 
General  Electric  was  quiet,  closing  at  which  is  a  net  de¬ 

cline  of  1(4.  American  Locomotive  common  closed  at  and 
preferred  at  114M.  .American  Telephone  &  Telegraph  made  a 
a  net  gain  of  points  on  the  week's  trading,  closing  at  137, 
and  Western  Union  gained  '  i  point,  the  last  quotation  being  92->4. 
The  curb  market  had  only  two  or  three  features.  The  principal 
one  was  a  spurt  in  Mackay  common  stock  on  rumors  that  it  is  to 
be  placed  on  a  regular  4  per  cent  basis.  Trading  in  it  totalled 
nearly  20,000  shares,  .\fter  rising  about  3  points,  it  lost  two- 
thirds  of  the  gain.  The  preferred  rose  but  little,  and  long  stock 
appeared  to  be  distributed  on  the  advance.  Chicago  Subway  lost 
most  of  the  improvement  of  the  previous  week.  Of  the  25.000 
shares  dealt  in.  a  good  deal  probably  represented  distribution  of 
long  holdings  by  insiders.  Copper  stocks  were  irregular,  but 
mostly  lower,  at  the  end  of  the  week.  There  was  small  demand 
for  them.  Following  are  the  closing  quotations  of  May  29: 


NEW  YOKE 

.  „  May  22  May  28  May  22  May  28 

Allis-Cbalmera  Co .  20Ti  21 M  General  Electric .  167  167 

Allia.Chalmeia  Co.  pfd .  .iSJi  37^  Hudson  River  Tel . 

American  Diet.  Tel .  *38  *38  Interboiouab  Rap.  Tran...  226  226 

American  Locomotive .  68?^  69  Mackay  Cos .  74^*  72H 

American  Locomotive  pfd..  114^  114  Mackay  Cos  pfd .  73H  73ji 

American  Tel.  A  Cable _  80  90  Marconi  Tel .  42 

American  Tel.  A  Tel .  137  135  Metropolitan  St.  Ry .  110  116’^ 

Brooklyn  Rapid  Transit....  81?^  80J4  N.  Y.  A  N.  J.  Tel . 

Electric  Boat .  18  18  Western  Union  Tel .  82i4 

Electric  Boat  pfd .  66  65  WestinKbouse  com .  158  156 

Electric  Vehicle .  11  11  Westinirbouse  pfd . 

Electric  Vehicle  pfd .  18  18 

BOSTON 

May  22  May  28  May  22  May  28 

American  Tel.  A  Tel .  137H  137)4  Mass.  Elec.  Ry.  pfd .  68)4  6894 

Cumberland  Telephone .  ..  Mexican  Telephone  .  4 

Edison  Elec.  Ilium .  246  246  New  England  Telephone .  138 

General  Electric .  168  .  .  Western  Tel.  A  Tel . 

Mass.  Elec.  Ry .  1994  20  Western  Tel.  A  Tel  pfd...  90  90 


PHILADELPHIA 
May  22  May  28 

American  Railways .  52  52  Phila.  Electric . 

Elec.  Co.  of  America .  11)4  11)4  Phila.  Rapid  Trans.. 

Elec.  Storage  Battery .  72  72  Phila.  Traction . 

Elec.  Storage  Battery  pfd . 

CHICAGO 
May  22  May  28 

Chicago  City  By...., .  160  160  National  Carbon . 

Chicago  Edison .  148)4  National  Carbon  pfd 

Chicago  Subway .  58  57)4  Union  Traction . 

Chicago  Tel.  Co .  122  ...  Union  Traction  pfd  . , 

MetropolitanElev.com .  26  27 

•  Asked 


May  22  May  28 
794  794 

25^  2694 
. . .  9894  »«94 


May  22  May  28 
. . .  88  88 
. .  120  120 


ELECTRICAL  IRADE  IN  ENGLAND.- The  reports  at 
annual  meeting  of  the  Brush  Electrical  Engineering  Company, 
Limited,  show  electrical  trade  in  England  to  have  improved.  A 
gross  profit  on  trading,  etc.,  was  reported  of  $369,645,  as  com¬ 
pared  with  $316,140.  The  chairman  stated:  “In  their  manufac¬ 
ture  of  steam  and  electrical  machinery  great  progress  had  been 
made.  The  development  of  their  Brush- Parsons  turbine  and 
their  new  type  of  reciprocating  engine  had  occupied  the  close 
attention  of  their  expert  staff  for  some  years.  They  looked  for  a 
large  business  in  this  department  at  home  and  abroad.  Their 
output  in  electrical  apparatus — such  as  dynamos,  motors,  trans¬ 
formers,  etc. — continued  to  increase.  They  had  been  devoting 
attention  to  the  supply  of  electrical  machinery  to  the  textile  and 
colliery  industries,  the  special  requirements  of  which  had  been 
carefully  investigated  by  experts  appointed  for  the  purpose.” 

RAILROAD  SECURITIES. — The  Railroad  Manual  Af>pendix, 
just  issued  by  Poor’s  Railroad  Manual  Company,  68  William 
street.  New  York  City,  is  of  growing  interest  to  those  who  watch 
the  conversion  of  steam  lines  to  electricity  and  the  manner  in 
which  the  new  motive  power  builds  up  earnings  and  profits.  This 
handy  volume  contains  statistics  from  the  income  accounts  of  the 
steam  and  electric  railroads  of  the  United  States,  together  with 
details  of  bond  issues.  Gross  earnings  of  the  companies  by 
months  for  a  period  of  years  are  also  given,  with  annual  divi¬ 
dend  payments,  date  of  annual  meetings,  when  and  where  books 
are  closed  and  location  of  transfer  agencies,  etc.  The  whole 
thing  is  thoroughly  well  done. 

GROWTH  AT  MONTREAL.— The  Montreal  Light,  Heat  & 
Power  Company  has  closed  a  most  successful  year.  The  gross 
earnings  of  the  company  show  an  improvement  over  the  preced¬ 
ing  year  of  $284,839,  and  net  increase  $155,763,  or  approximately 
10  per  cent.  There  was  no  material  change  in  the  fixed  charges, 
and  the  bulk  of  the  increase  in  net  was  available  to  swell  the 
fund  for  the  payment  of  dividends.  The  dividends,  however, 
required  the  same  disbursement  as  for  the  preceding  year,  or 
$680,000,  and  as  a  consequence  tH’e  year’s  surplus  increased  $150,- 
000,  and  stood  at  $598,486  for  the  period.  I'he  company  has 
earned,  leaving  out  of  account  for  the  present  any  appropriations 
which  may  be  made  for  special  purposes,  approximately  7.5  per 
cent  on  its  $17,000,000  of  stock.  The  increase  in  net  during  the 
period  was  equal  to  almost  i  per  cent  on  the  stock.  The  company 
operated  for  45  per  cent  of  the  gross  earnings. 

K.VNSAS  CITY  EARNINGS. — The  income  account  of  the 
Kansas  City  Railway  &  Light  Company  for  the  month  of  April 
and  eleven  months  ended  .\pril  3.  i<)o6,  is  as  follows: 

-April  8ross  .  $435-907 

Expenses  . .  2^9,589 


April  net  . . .  $206,318 

Charges  and  taxes  .  i38'445 


April  surplus  .  $67,873 

Eleven  months’  gross  .  4.693.381 

Expenses  .  2,685,382 


Eleven  months’  net  .  $2,007,999 


AMERICAN  TELEPHONE  BONDS.— A  large  block  of  the 
$100,000,000  4  per  cent  convertible  bonds  of  .\merican  Telephone 
ft  Telegraph  are  to  be  placed  in  Europe,  and  arrangements  to 
this  effect  have  been  considered  by  J.  P.  Morgan. 
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HEAVY  TELEPHONE  INVESTMENT.-Attention  is  being 
attracted  by  the  heavy  investments  in  telephony  that  are  being 
made  by  what  is  known  as  the"  Brailey  syndicate,  which  has  just 
acquired  control  of  the  independent  properties  in  Cleveland.  The 
Toledo-St.  Louis  group  of  capitalists  now  have  in  their  control 
the  following  capitalization:  Stocks — Louisville,  Ky.,  $1,400,000; 
St.  Louis,  $4,000,000;  Kansas  City,  $2,500,000;  Detroit,  $3,000,000; 
Toledo,  $1,300,000;  Indianapolis,  $1,000,000;  Cleveland,  $2,500,- 
000;  Cleveland  (long  distance),  $2,300,000;  total,  $18,000,000. 
Bonds — Louisville.  Ky,  $1,500,000 ;  St.  Louis,  $4.000,000 ;  Kansas 
City,  $2,500,000;  Detroit,  $2,500,000;  Toledo,  $1,300,000;  Indian¬ 
apolis,  $1,500,000;  Cleveland,  $2,700,000;  Cleveland  (long  dis¬ 
tance),  $2,100,000;  total,  $18,100,000.  Among  the  reports  which 
have  been  suggested  by  the  new  deal  is  that  an  outright  consoli¬ 
dation  of  the  various  local  and  long-distance  telephone  com¬ 
panies  is  to  be  effected.  The  whole  development  of  the  middle 
west,  according  to  this  report,  is  ultimately  to  come  under  the 
head  of  the  United  States  Telephone  Company,  of  New  York. 
This  is  denied  by  Mr.  Brailey,  who  says  that  no  combination  is 
anticipated  at  present,  and,  in  fact,  none  is  necessary  to  accom¬ 
plish  the  desired  ends,  which  are  a  saving  of  operating  expenses 
and  a  close  working  arrangement  between  the  local  and  long¬ 
distance  companies.  The  thing  that  is  desired  and  intended,  he 
asserts,  is  a  community  of  interest  between  the  various  telephone 
companies,  and  this  has  been  assured  by  the  consummation  of  the 
latest  deal. 

UNITED  GAS  IMPROVEMENT. — .A.t  the  annual  meeting  of 
the  United  Gas  Improvement  Company,  the  report  of  President 
Dolan  showed  a  profit  for  the  fiscal  year  ending  December  31, 
1905,  of  $5,070,165.32,  representing  13.8  per  cent  of  the  capital 
stock.  Following  the  balloting  for  president  and  directors,  and 
the  re-election  of  the  present  officers,  the  shareholders  voted  to 
increase  the  capital  stock  from  734,500  shares,  of  a  par  value  of 
$50  each,  to  918,005  shares  of  a  par  value  of  $50  each,  represent¬ 
ing  a  monetary  increase  in  the  working  capital  of  over  $9,000,000. 
According  to  the  provisions  of  the  issue  of  this  new  series,  present 
holders  of  the  stock  will  have"  the  privilege  of  subscribing  at  pai 
on  a  basis  of  25  per  cent  of  their  holdings  on  record  at  the  close 
of  business  on  the  12th  of  this  month.  The  additional  capital  is 
to  be  used  in  improvements  and  in  buying  and  developing  recent 
investments  purchased  or  negotiated  for  by  the  U.  G.  1.  The 
report,  which  showed  the  banner  year  in  the  histor\'  of  the  cor¬ 
poration.  sets  forth  that  during  the  past  year  the  properties  out¬ 
side  of  this  city  increased  on  an  aterage  of  9.8  per  cent,  while 
the  increase  in  the  sale  of  gas  in  Philadelphia  was  3.8.  Of  the 
properties  of  the  company,  the  electric  light  and  trolley  companies 
increased  14  and  9.2  per  cent,  respectively. 

NEW  YORK  TR.KCTION  MERGER. — With  the  delivery  «f 
actual  certificates  of  stock  of  the  new  Interborough  Metropolitan 
Company  an  interesting  point  has  been  raised,  it  is  s.iid,  as  to 
what  becomes  of  the  guaranteed  7  per  cent  dividend  on  the 
$42,480,000  Metropolitan  stock  deposited  under  the  terms  of  the 
traction  merger.  Of  course  the  dividend  must  be  paid  on  the 
$(}.520.cxx)  >ietropolitan  stock  still  outstanding,  but  the  main 
object  of  the  new  company  was  to  pull  the  Metropolitan  out  of 
the  hole  where  it  had  landed  on  its  back  in  trying  to  pay  the 
7  per  cent  dividend  on  the  $52,000,000  *tock.  The  guaranteed 
7  per  cent  dividend  will  be  paid  on  all  of  the  $52,000,000  Metro¬ 
politan  stf)ck.  but  while  the  $2,973,000  received  annually  by  the 
Interborough  Metropolitan  on  the  $42,.t8o.ooo  stock  held  will  be 
shown  in  “other  income,”  it  will  also  be  included  further  down 
in  the  income  account  as  a  “fixed  charge,”  one  item  balancing 
the  other.  What  effect  the  continued  drain  will  have  on  th? 
resources  of  the  New  York  City  Railway,  the  company  actually 
guaranteeing  the  7  per  cent  dividend,  is  the  most  interesting 
question  of  all. 

KEYSTONl-:-EASTERN  TELEPHONE.— By  the  purchase 
of  80  per  cent  of  the  stock,  the  Keystone  Telephone  Company, 
of  Philadelphia,  has  acquired  control  of  the  Eastern  Telephone 
Company,  of  Philadelphia.  A  traffic  agreement  has  been  in  force 
between  the  two  companies  for  some  time,  and  the  change  in 
ownership  will  cause  no  interruption  in  the  service,  although  the 
Keystone  Company  will,  its  officers  say,  within  a  few  months  very 
much  improve  the  service  of  the  local  corporation.  The  Eastern 
Telephone  Company  was  organized  in  1899  and  began  operations 
in  KX>i.  and  at  the  present  time  has  about  2,500  subscribers.  The 
capital  stock  of  the  company  is  $250,000.  The  stock  has  a  par 
value  of  $25.  There  was  $16  paid  in  on  the  stock,  and  the  price 
paid  for  the  controlling  interest  of  the  stock  was  $30  per  share. 
The  Keystone  Company  also  assumes  the  indebtedness  of  the 
Eastern  Company,  which  is  about  $75,000.  There  is  also  a  bond 
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issue  of  $250,000  and  the  Keystone  Company  has  the  option  of 
taking  the  bonds  at  par.  The  Eastern  Telephone  Company  oper¬ 
ates  its  service  in  Camden,  Gloucester  and  a  portion  of  Burling¬ 
ton  County. 

SAN  FRANCISCO  TRACTIONS. — According  to  reports  re¬ 
ceived  by  the  United  Railways  Investment  Company,  which  con¬ 
trols  the  San  Francisco  traction  lines,  more  than  2,000  men  are 
now  employed  on  reconstruction  work.  The  company  has  secured 
a  franchise  for  electric  lines  in  place  of  the  old  cable  franchises, 
and  the  road  will  be  equipped  with  overhead  trolley  wires  as 
rapidly  as  possible,  the  intention  of  the  company  being  to  elec¬ 
trify  virtually  the  whole  system.  Less  than  loi  cars  out  of  a 
total  of  1,000  were  destroyed  by  the  fire.  The  total  losses  are 
now  estimated  at  $1,250,000.  Earnings  from  the  portion  of  the 
road  in  operation  are  sufficient  now  to  meet  the  fixed  charges 
and  one-half  the  preferred  dividend  requirements.  Leading  hold¬ 
ers  of  the  securities  are  confident  the  company  will  recoup  its 
losses  within  a  reasonable  time  and  be  in  a  better  position  than 
ever. 

CLEVELAND  TELEPHONE  MERGER.— At  a  meeting  in 
Cleveland  on  May  22  the  merger  of  the  branches  of  the  Federal 
Telephone  Company  was  consummated  and  control  of  that  com¬ 
pany’s  properties  passed  to  a  syndicate  headed  by  James  S. 
Brailey,  Jr.,  of  Toledo,  and  including  Charles  A.  Otis,  A.  H. 
Hough,  other  Cleveland  financiers,  and  a  number  of  financial 
concerns  in  Toledo,  Columbus  and  St.  Louis.  Mr.  James  A. 
Brailey  was  elected  president,  succeeding  Frederick  S.  Dickson. 
The  Federal  Telephone  Company  is  probably  the  largest  of  the 
so-called  independent  systems  and  includes  the  Cuyahoga  Tele¬ 
phone  Company  of  Cleveland  and  the  United  States  Tefcphone 
Company. 

CONSOLIDATION  AT  PENSACOLA.— Stone  &  Webster, 
of  Boston,  have  acquired  the  entire  electric  railway  and  light¬ 
ning  system  of  Pensacola,  Fla.,  through  the  purchase  of  all 
the  securities  of  the  Pensacola  Electric  Terminal  Railway  Co. 
and  the  Escambia  County  Light  &  Power  Co.  A  new  com¬ 
pany  will  be  organized  to  operate  these  systems.  The  street 
railways  now  include  about  12  miles  of  track  operated  by  elec¬ 
tricity  and  seven  miles  of  steam  power.  It  is  proposed  to  con¬ 
vert  the  steam  trackage  to  electricity  and  to  give  a  through 
line  to  the  government  for  Barrancas  and  the  navy  yard  and 
military  post. 

TELEPHONY  IN  CANADA. — The  Bell  Telephone  Company, 
of  Canada,  in  applying  to  the  Dominion  Parliament  for  permis¬ 
sion  to  increase  its  capital  from  $10,000,000  to  $50,000,000,  outlines 
the  uses  to  which  the  new  capital  will  be  put  as  follows :  Sub¬ 
scribers  and  e.xchanges,  $21,000,000;  underground  conduits,  $33,- 
000.000;  long  distance  service,  $11,000,000.  Total,  $65,000,000. 
The  capital  investment  by  provinces  was  given  as:  Ontario,  $5,- 
500,000;  Quebec,  $4,500,000;  Manitoba,  $2.0(X),ooo;  Western  Prov¬ 
inces,  $300,000.  The  new  stock  will  be  issued  from  time  to  time, 
and  the  first  issue  will  be  made  at  $125  for  each  share  of  a  par 
value  of  $100. 

NOR  TH  AMERICAN  STOCK. — The  capital  stock  of  the 
North  American  Co.,  a  $30,000,000  issue,  has  been  listed  on  the 
St.  Louis  Stock  Exchange.  This  is  the  largest  issue  of  a  single 
corporation  ever  approved  on  the  St.  Louis  Exchange.  The  North 
American  Company  controls  the  L'nited  Railways,  the  Laclede  Gas 
Light  Company  and  all  the  properties  in  the  Union  Electric  Light 
&  Power  Company  consolidation  in  St.  Louis,  besides  extensive 
interests  in  other  cities.  Since  it  acquired  the'  United  Railways,  a 
year  ago,  the  local  trading  had  to  be  made  through  New  York. 
The  company  has  only  one  issue  of  stock  and  no  bonds. 

OHIO  ELECTRICAL  CONSOLIDATION.— The  consolida¬ 
tion  of  the  New  Castle,  Youngstown.  Warren,  Sharon,  and  Niles 
street  car  lines  and  the  connecting  lines  has  been  effected  under 
the  name  of  the  Shenango  &  Mahoning  Valleys  Light  &  Power 
Company.  The  capital  stock  is  $10,000,000.  This  will  give 
through  trolley  service  from  Cleveland  to  Pittsburg,  when  the 
New  Castle  &  Harmony  trolley  line  is  extended  to  Pittsburg. 

CHICAGO  I'RACTIONS.— It  is  stated  that  all  of  the  $1,500,- 
(XX)  South  Side  elevated  bonds  delivered  to  the  Illinois  Trust 
Company  on  May  i  have  been  sold  in  lots  of  $1,000  to  $5,0(X)  to 
small  purchasers.  The  syndicate  which  underwrote  the  entire 
issue  of  $8,o<X),ooo  still  has  $i.(xx).ooo  to  deliver  to  Illinois  Trust 
on  May  i,  1907.  The  bonds  bear  4''.>  per  cent  and  are  quoted  at 
102  to  103. 

DIVIDENDS. — The  American  Graphophone  Company  has  de¬ 
clared  the  regular  quarterly  dividend  of  per  cent  on  the  com¬ 
mon  stock,  payable  June  15. 
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<;.\I)SI)EN’,  AL.\. — A  new  lighting  and  power  plant  will  be  built  oy 
the  Gadsden  Railway,  Light  &  I’ower  Company,  at  5th  and  I.ocust  Streets, 
to  cost  about  $500,000. 

('iO()l)\V.\TER,  .VLA. — Hall  Hrothers,  of  .\tlanta,  Ga..  and  Dadeville, 
.•\la.,  are  engineers  for  the  proposed  municipal  electric  light  plant  to  be 
constructed  £rt  Goodwater,  at  a  cost  of  $12,000  to  $15,000.  J.  S.  Gilli¬ 
land  is  president  of  Council. 

SHEFFIELD,  ALA. — The  Muscle  Shoals  Power  &  Development  Com¬ 
pany  has  been  organized  at  Sheffield,  with  J.  S.  Kernachan,  of  Florence, 
and  C.  B.  Ashe  and  Joseph  R.  Coleman,  of  Sheffield,  as  incorporators; 
capital.  $10,000.  This  company  proposes  developing  the  power  of  Muscle 
Shoals  in  the  Tennessee  River,  to  generate  and  distribute  electricity, 
to  manufacture  electrical  machinery  and  build  and  operate  street  and 
interurban  railroads. 

TEMPE,  .\RIZ. — .\t  a  recent  meeting  of  the  City  Council,  R.  E.  F'uller, 
of  Mesa,  was  present  with  plans  and  specifications  for  the  construction 
of  an  electric  lighting  plant  for  the  city. 

FORT  SMITH,  .ARK. — The  Southwestern  Telephone  &  Telegraph 
Company  is  making  arrangements  for  the  rebuilding  of  its  system  in 
this  place.  The  company  will  place  all  of  its  wires  underground  and  in¬ 
stall  a  new  switchboard  and  instrum.ents. 

BRIDGE,  C.\L. — The  Edison  Power  Company  contemplates  building  a 
bridge  at  Trimmers  Springs,  and  proposes  to  establish  light  and  trans¬ 
mission  stations  along  the  Kings  River. 

FLORIN,  C.AL. — The  Florin  Electric  Light  &  Power  Company  has  made 
connection  with  the  lines  of  the  .American  River  Electric  Company,  and 
the  town  of  Florin  is  again  illuminated  by  electric  light.  Electricity  is 
received  at  50,000  volts  and  is  reduced  to  10,000  volts. 

S.AN  FR.ANCISCO,  CAL. — An  ordinance  has  been  passed  by  the 
Board  of  Supervisors  granting  the  United  Railroads  Company  permis¬ 
sion  to  establish  overhead  electric  railways  on  Market  and  Sutter  Streets. 
The  company  expects  to  have  cars  running  on  Sutter  Street  within  thirty 
days. 

REDDING,  C.AL. — The  Redding  &  Red  Bluff  Electric  Railway  Com¬ 
pany  has  made  application  to  the  Board  of  Supervisors  of  Shasta  County 
for  a  right-of-way  franchise  for  a  single-track  railroad  to  be  operated 
by  electricity  along  and  upon  the  public  highway  running  from  Cotton¬ 
wood  to  Shingleton. 

STOCKTON,  C.AL. — The  .American  River  Electric  Company  has  com¬ 
pleted  a  second  line  from  its  power  house  in  the  mountains  to  this  city, 
thereby  guaranteeing  an  uninterrupted  service  to  its  patrons.  The  lines 
are  independent  of  each  other,  and  in  case  of  accident  the  power  can  be 
switched  to  the  other  line. 

RIA’ERSIDE,  C.AL. — Decisive  steps  have  been  taken  for  the  better 
illumination  of  the  principal  thoroughfares.  It  is  practically  decided  to 
place  a  series  of  pillars  supporting  clusters  of  incandescent  lamps  along 
the  different  streets  which  are  to  be  lighted.  The  city  is  to  pay  for 
half  of  the  cost  of  the  wiring. 

EL’REK.A,  CAL. — The  North  Mountain  Power  Company  has  received 
a  steam  turbine  of  i,ioo-hp  capacity  for  its  sub-station  at  East  End. 
When  the  turbine  is  installed  the  plant  will  be  completed  and  the  com¬ 
pany  will  be  prepared  to  furnish  all  the  electricity  used  in  Eureka,  in¬ 
cluding  the  power  necessary  for  the  operating  of  the  street  car  lines. 

NAP.A,  C.AL. — The  Vallejo,  Benicia  and  Napa  V'alley  Electric  Railroad 
Company  is  making  extensive  improvements  to  its  roadbed  and  in  the 
equipment.  AVhen  the  improvements  are  completed  the  voltage  will  be 
increased  from  750  to  3,000  volts.  The  company  contemplates  an  exten¬ 
sion  of  the  railroad  from  Napa  to  St.  Helena.  W.  F.  Botsford  is  presi¬ 
dent. 

LOS  ANGELES,  C.AL. — The  Pacific  Electric  Railway  Company  is  se¬ 
curing  rights  of  way  for  the  proposed  extension  of  the  Monrovia  line  to 
San  Benardino,  and  the  towns  in  that  valley.  Rights  of  way  have  been 
secured  for  the  extension  of  the  San  Bernardino  system  to  Arrowhead, 
and  the  construction  of  the  road  will  soon  begin.  .A  scenic  line  up  .Arrow¬ 
head  Mountain  will  also  be  constructed. 

ROCKY  FORD,  COLO. — Bids  will  be  received  until  June  6  by  E.  L. 
McKelvey,  city  clerk,  for  furnishing  a  50-kw  direct-current  generator 
■with  switchboard  and  wiring,  belted  type;  a  50-hp  direct-current  motor, 
vertical;  a  50-kw,  three-phase  alternating-current  generator,  belted  type, 
with  exciter,  switchboard  and  wiring,  and  a  50-hp  induction  motor,  verti¬ 
cal  type. 

DENA'ER,  COL. — .At  a  recent  meeting  of  the  directors  of  the  Northern 
Colorado  Power  Company,  the  issue  of  the  $2,000,000  bonds  recently 
authorized  was  ordered.  Contracts  for  the  power  and  transmission  lines 
were  let  to  the  Westinghouse,  Church,  Kerr  &  Company,  and  to  the  West- 
inghouse  Company  for  the  steam  turbines.  The  contracts  include  the  cen¬ 
tral  plant,  lines,  main  generating  stations  and  sub-stations,  to  cost  $1,150,- 
000.  The  company  is  now  preparing  plans  for  the  large  central  power 
plant  to  be  erected  at  Lafayette,  with  167  miles  of  transmission  lines. 


The  total  amount  to  be  expended  is  about  $2,000,000.  The  company  has 
recently  purchased  the  plants  at  Boulder,  Col;  Cheyenne,  VV'yo.,  and  the 
two  plants  of  the  Consumers’  Electric  Company,  at  Louis  and  Lafayette, 
The  amount  paid  for  the  four  plants  was  $750,000. 

GREENWICH,  CONN. — The  New  V'ork,  New  Haven  &  Hartford  Rail¬ 
road  Company  has  made  a  contract  with  the  Mianus  Motor  Works  of 
this  place  for  a  portion  of  the  water  supply  for  the  new  electric  power 
house  at  Cos  Cob. 

THOMPSONATLLE,  CONN. — The  plant  of  the  Enfield  Electric  Light 
&  Power  Company  has  been  acquired  by  the  Enfield  Gas  Company,  and 
these,  with  the  Windsor  Locks  Electric  Light  Company,  will  be  con¬ 
solidated  under  the  name  of  the  Northern  Connecticut  Light  &  Power 
Company.  The  main  plant  will  be  at  Windsor  Locks  and  the  Thompson- 
ville  lighting  plant  will  be  run  as  a  sub-station.  The  purchase  price  is 
reported  to  have  been  about  $43,500.  Gas  and  electricity  can  now  be 
furnished  by  the  one  company  in  Enfield,  Windsor  Locks,  South  Windsor, 
East  Windsor  and  Somers.  It  is  stated  that  extensive  improvements 
are  contemplated.  The  Northern  Connecticut  Power  Company,  of  Hart¬ 
ford,  chartered  by  the  last  ueneral  .Assembly,  will  be  used  as  a  holding 
corporation  for  the  companies  in  the  merger.  The  company  has  a  maxi¬ 
mum  authorized  capitalization  of  $2,000,000,  and  it  is  granted  rights 
to  operate  unoer  certain  restrictions,  in  Hartford. 

S.ANDPOINT,  ID.AHO. — John  F".  Reynaud,  of  Newport,  Wash.,  mana¬ 
ger  of  the  electric  light  and  water  companies  at  Sandpoint,  has  decided 
to  make  improvements  to  the  plant,  adding  new  machinery. 

MERIDIAN,  ID.AHO. — Seymour  H.  Bell,  of  Ontario,  Ore.,  writes 
that  it  is  proposed  to  construct  an  electric  light  plant  at  Meridian,  to 
cost  about  $10,000.  Mr.  Bell  will  purchase  the  material  for  construction. 

CORNELL,  ILL. — The  Cornell  Telephone  Company  has  increased  its 
capital  stock  from  $8,000  to  $10,000. 

C.AMP  POINT.  ILL. — .An  election  will  probably  soon  be  held  to  vote 
on  issuing  $10,000  bonds  for  an  electric  light  plant. 

MULBERRY’  GROVE,  ILL. — The  Mutual  Telephone  system  has  certi¬ 
fied  to  an  increase  in  capital  stock  from  $1,500  to  $5,000. 

AURORA,  ILL. — It  is  stated  that  work  on  the  construction  of  the  new 
municipal  electric  lighting  plant  will  commence  in  a  few  days. 

BELLEA^ILLE,  ILL. — The  Looking  Glass  Prairie  Telephone  Company 
has  voted  to  increase  its  capital  stock  from  $2,500  to  $10,000.  The  com¬ 
pany  will  build  a  line  over  the  eastern  sections  of  St.  Clair  Coutity, 
with  exchanges  in  Mascoutah,  Summerfield,  Trenton  and  Lebanon. 

F'ORT  WAA’NE,  IND. — The  Home  Telephone  Company  has  increased 
its  capital  stock  from  $250,000  to  $650,000. 

INDI.AN.APOLIS,  IND. — The  A’arney  Electric  Supply  &  Manufacturing 
Company,  of  Indianapolis,  Ind.,  has  increased  its  capital  stock  from 
$90,000  to  $150,000. 

GREENFIELD,  IND. — The  Central  Telephone  Company,  John  O. 
White,  president,  is  in  the  market  for  material  and  labor  for  the  con¬ 
struction  of  a  new  telephone  plant. 

MUNCIE,  IND. — The  Central  Union  Telephone  Company  contemplates 
the  erection  of  a  new  exchange  building  and  the  installation  of  a  conduit 
system  this  summer,  at  a  cost  of  about ’$125,000. 

KEND.ALLVILLE,  IND. — Bids  will  soon  be  called  for  by  the  Indiana 
Light  &  Power  Company  for  the  construction  of  a  $25,000  electric  light 
plant.  Directors:  A.  B.  Shepherd.  F.  B.  Perkins  and  VVm.  Robins. 

ATNCENNES,  IND. — The  Michigan  Hydraulic  Company,  promoted  by 
Eugene  Rush  of  Frankfort,  Ind.,  and  a  number  of  Chicago  capitalists,  are 
proposing  to  furnish  light,  heat  and  power  for  this  city,  Evansville, 
Princeton,  Washington,  Mt.  Carmel,  Sullivan  and  other  towns.  It  will 
construct  a  2S-ft.  power  dam  on  VV'hite  River,  a  few  miles  west  of  this 
city.  The  engineer  reports  that  25,000  horse-power  is  available  at  a 
cost  of  $500,000  or  $600,000.  The  company  is  asking  for  franchises 
to  furnish  light  for  four  cents  per  kw-hour  less  than  the  companies  are 
now  furnishing. 

MUNCIE,  IND. — Municipal  ownership  as  applied  to  street  lighting 
has  proven  a  failure  in  this  city.  No  attempt  will  be  made  to  repair 
the  municipal  lighting  plant  recently  wrecked  by  the  bursting  of  a  huge 
flywheel.  The  city  authorities  say  it  would  have  been  possible  to  have 
lighted  the  city  cheaper  for  years  by  private  contract  with  a  commercial 
lighting  company  than  by  the  operation  of  the  municipal  plant.  Now 
that  the  city  plant  is  crippled  and  full  of  antiquated  machinery  it  is 
proposed  that  a  contract  be  made  with  a  private  company  to  light  the 
streets  of  this  city. 

MUSCATINE,  LA. — F.  X.  Schaefer  writes  that  he  proposes  constructing 
an  electric  light  and  power  plant. 

RE.ADING,  K.AN. — L.  D.  Patterson  is  figuring  on  putting  in  a  small 
electric  light  plant  here. 

BELLEA’ILLE,  KAN.— W.  A.  FuUer,  of  St.  Louis,  Mo.,  has  secured 
the  contract  for  constructing  an  electric  light  plant  for  Belleville,  to  cost 
about  $24,000. 
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PADUCAH,  KY. — The  trustees  of  the  municipal  electric  lighting  plant 
contemplate  an  expenditure  of  about  $20,000  in  improvements  and  exten¬ 
sions  to  the  plant.  ' 

MAYFIELD,  KY. — Peter  Ilurnett,  representing  St.  Louis  capitalists, 
purchased  the  street  railway  franchise,  which  was  recently  sold  by  the 
City  Council.  It  is  the  intention  of  the  company  to  build  an  electric 
railway  from  Paducah  via  Mayfield  to  Columbus  and  other  western 
points. 

L.VFAYETTE,  LA. — The  citizens  have  voted  to  issue  $35,000  bonds  for 
extending  the  water  works  and  electric  light  plant. 

AMITE,  L.\. — The  New  Vork  &  New  Orleans  Electric  Railway  Com¬ 
pany  has  asked  the  Town  Council  for  a  right-of-way  through  First  and 
Second  Streets  for  an  electric  railway  leading  from  Brookhaven  to 
Hammond. 

BINGH.\M,  ME. — .\  number  of  the  prominent  citizens  of  Bingham 
have  formed  an  organization  for  the  purpose  of  installing  an  electric 
lighting  plant  in  this  village.  Bids  will  be  asked  for  in  a  few  weeks. 

PORTL.VND,  ME. — The  Consolidated  Electric  Light  Company  of  this 
city  is  about  to  issue  $250,000  4^  per  cent  first  consolidated  mortgage 
bonds,  of  which  $200,000  are  to  be  used  for  refunding  purposes  and  the 
balance  devoted  to  additions.  The  company  does  an  electric  lighting 
and  power  business  and  is  now  paying  5  per  cent  dividends.  It  has  paid 
4  per  cent  for  the  past  12  years. 

QUINCY,  M.\SS. — C.  S.  Swingle  &  Company  have  recently  installed 
a  new  power  plant  in  their  works  at  South  Quincy. 

BOSTON,  M.\SS. — The  Metropolitan  Home  Telephone  Company  has 
applied  for  a  franchise  to  construct  a  telephone  system  in  the  city  of 
Boston. 

FT.  STRONG,  M.\SS. — Bids  will  be  received  until  June  15  by  Capt. 
George  L.  Goodale,  Quartermaster,  U.  S.  Boston,  for  furnishing  and 
installing  electric  light  fixtures,  wattmeters,  etc.,  in  certain  buildings  at 
Ft.  Strong. 

FTTCHBURG,  M.\SS. — .\t  a  recent  meeting  the  directors  of  the  F'itcli- 
burg  Gas  &  Electric  Light  Company  voted  to  proceed  at  once  with  the 
construction  of  the  extension  of  underground  conduits.  The  directors 
also  voted  to  add  another  500-hp  boiler  unit  to  its  works. 

SOUTH  FR.XMINGHAM,  M.\SS. — .\t  the  annual  town  meeting  held 
recently  the  citizens  voted  to  apitoint  a  joint  committee,  comprising 
the  Selectmen  and  the  committee  on  public  lighting  to  investigate  the  sub¬ 
ject  of  municipal  lighting,  and  to  make  a  report  at  the  next  annual  town 
meeting.  William  H.  Walsh  is  chairman. 

OR.XNGE,  M.\SS. — The  Orange  Electric  Lighting  Company  commenced 
improvements  on  its  plant  that  will  reejuire  several  months  to  complete. 
Besides  the  new  steam  power  plant  at  Wendell  Depot,  the  station  there 
will  be  supplied  with  new  generators,  and  the  old  street  lights  will  be 
replaced  by  enclosed  arc  lamps.  When  the  improvements  are  completed 
the  company  will  furnish  a  day  circuit  for  light  and  power.  A.  W.  Hub¬ 
bard  is  secretary  and  treasurer. 

DETROIT,  MICH. — The  Edison  Electric  Light  Company  has  been  given 
a  franchise  for  30  years  and  a  contract  for  ten  years  for  lighting  the 
city  with  arc  lights  at  the  lowest  Detroit  rates. 

H.-KSTINGS,  MINN. — Nels  Enge,  treasurer  Hastings  Electric  Light  & 
Water  Power  Company,  writes  that  $30,000  will  be  expended  for  new 
work  in  Hastings.  Bids  are  now  wanted  lor  miles  of  No.  4  and  No. 

6  wire.  Engineer,  William  Robertson,  of  Minneapolis. 

.\CKERM.^N,  MISS. — The  Board  ot  Mayor  and  Aldermen  have  con¬ 
tracted  with  Prof.  Eugene  Campbell,  of  Oxford,  to  install  a  water  works 
and  an  electric  light  plant  to  be  in  operation  by  September  i. 

K.\NS.\S  CITY,  KAN. — The  Metropolitan  Street  Railway  Company 
will  convert  the  Dodson  dummy  line  from  steam  to  electricity. 

JOPLIN,  MO. — The  Home  Telephone  Company  will  make  extensive 
improvements  on  its  lines  in  this  city,  and  has  already  ordered  a  new 
switchboard. 

ST.  LOUIS,  MO. — The  Suburban  Telephone  Company  has  been  granted 
permission  by  the  Board  of  Aldermen  to  erect  its  poles  in  Webster  Groves, 
a  suburb  of  St.  Louis.  It  is  said  that  the  new  company  will  connect 
with  the  Kinloch  system. 

ST.  CHARLES,  MO. — The  St.  Charles  City  Council  granted  a  twenty- 
year  electric  light  franchise  to  a  company  which  is  composed  of  W'alter 
S.  Ashton,  Edgar  C.  Parker,  George  T.  Mathews  and  Victor  H.  Becker, 
Jr.,  of  St.  Louis.  The  new  company  may  try  to  buy  out  the  city  street 
lighting  plant  and  also  the  present  incandescent  electric  light  plant,  which 
is  owned  by  a  private  company. 

ST.  LOUIS,  MO. — The  Bell  Telephone  Company  is  having  plans  drawn 
for  a  new  office  and  branch  exchange  building  at  Maple  and  Beach  Avenues. 
The  structure  will  cost  from  $50,000  to  $65,000.  A  new  building  will  be 
erected  in  Belleville  at  a  cost  of  $30,000.  The  new  $65,000  building 
in  East  St.  Louis  is  nearing  completion.  The  company  now  has  all  its 
wires  underground  in  practically  the  whole  district  bounded  by  Washing¬ 
ton  and  Dermar  Avenues,  Mill  Creek  N'alley,  the  river  and  the  western 
city  limits. 

BUTTE,  MONT. — The  City  Council  has  granted  the  Montana  Inde¬ 
pendent  Telephone  Company  permission  to  install  an  exchange  and  lines 
in  this  city,  and  it  is  expected  that  work  on  the  construction  will  soon 
commence. 

OM.VH.X,  NEB. — The  Nebraska  Telephone  Company  is  preparing  to  ex¬ 
tend  its  conduit  system  and  place  the  wires  underground  in  parts  of  the 
residence  district  in  this  city. 


TECUMSEH,  NEB. — The  Johnson  County  Home  Telephone  Company 
has  bought  the  entire  holdings  of  the  Johnson  County  Telephone  Company. 
This  acquisition  gives  the  company  about  400  additional  telephones,  and 
includes  the  exchanges  at  Cook  and  Graf.  H.  F.  Canon  is  manager. 

DAKOTA  CITY,  NEB. — The  Village  Board  and  the  Board  of  County 
Commissioners  have  each  granted  a  franchise  for  thirty  years  to  the  Sioux 
City,  Homer  &  Southern  Railway  Company  to  operate  an  interurban  rail¬ 
way  between  Sioux  City,  la.,  and  Homer.  Steam  power  may  be  used 
in  operating  the  line  until  July  i,  1907. 

ELIZABETH,  N.  J.= — .\  resolution  has  been  adopted  by  the  joint  finance 
and  street  lightin§;  committees  to  take  up  the  question  of  street  lighting, 
with  a  view  to  acquiring  a  municipal  plant,  if  possible  to  have  one,  or 
the  reduction  of  the  present  rates,  when  the  present  contract  expires  in 
September. 

JAMESBURG,  N.  J. — The  Borough  Council  has  granted  a  five-year 
franchise  to  the  Manalapan  Lighting  Company,  of  F'reehold,  to  erect  poles 
throughout  the  borough  for  the  purpose  of  furnishing  electricity  for  the 
illumination  of  the  borough  streets.  The  company  will  furnish  the  borough 
hall  and  fire  headquarters  with  lights  free.  Twenty-four  candle-power  in¬ 
candescent  lamps  will  be  used  in  streets  at  a  cost  of  $ii  a  light  per  year 
each. 

.■\LBUQL’ERQUE,  N.  M. — The  Colorado  Telephone  Company  will  place 
its  wires  in  this  city  in  the  thickly  settled  districts  underground. 

ROCHESTER,  N.  Y. — The  Stromberg  Carlson  Company  has  filed  plans 
for  a  brick  power  house  at  Culver  Road  and  L’niversity  Avenue,  to  cost 
$5,000. 

BROOKLYN,  N.  Y. — The  Coney  Island  &  Brooklyn  Railroad  Com’pany 
is  considering  a  plan  for  building  a  line  the  entire  length  of  Fort  Hamil¬ 
ton  .\vcnue. 

BINGH.CMTON,  N.  Y. — The  New  York  &  I’ennsylvania  Telephone  & 
Telegraph  Company  has  petitioned  the  Council  asking  permission  to  lay 
conduits  in  this  city. 

B.-\T.\\’I.\,  N.  Y. — The  X'illage  Trustees  have  granted  the  Genesee 
County  Electric  Light,  Power  &  Gas  Company  a  franchise  for  the  trans¬ 
mission  and  distribution  of  electricity  in  Batavia. 

NFAV  H.XRTFORD.  N.  Y. — The  Board  of  Trustees  has  renewed  the 
lighting  contract  with  the  Utica  Gas  &  Electric  Company  for  a  term  of 
five  years.  The  company  is  to  furnish  30  arc  lamps  at  $1,065  P^r  year. 

NEW  BRIGHTON,  S.  L,  N.  Y. — The  Commission  on  h'lectric  Lighting 
for  the  City  of  New  York  has  presented  to  the  Board  of  Estimate  and 
Apportionment  a  plan  for  lighting  by  electricity  the  streets,  parks,  public 
places,  etc.,  in  the  Borough  of  Richmond,  and  estimates  the  cost  of  a 
plant  complete  to  supply  2,000  arc  lamps  and  20.000  incandescent  lamps, 
including  land,  building  power  house  of  3,000-kw  capacity,  equipment  of 
power  house  of  2,000  kw,  cables,  transformers,  subways,  poles,  fixtures, 
etc.,  at  $1,161,000.  Cary  T.  Hutchinson  is  chairman. 

WILMINGTON,  N.  C. — The  Great  Pee  Dee  Electric  &  Power  Company, 
with  head(juarters  in  this  city,  has  been  granted  permission  by  the  State 
to  change  its  name  to  the  Rockingham  Power  Company.  It  is  the  juirpose 
of  the  company  to  develop  water  power  on  the  Pee  Dee  River. 

GRAND  FORKS,  N.  D. — The  engineer  of  the  city  electric  lighting  plant 
recommends  exchanging  the  55-light  dynamo  for  one  of  75-light  capacity. 

OBERLIN,  OHIO. — The  Rawson  Company,  of  Elyria,  has  purchased 
the  controlling  interest  in  the  Oberlin  Telephone  Company. 

MINGO  JUNCTION,  OHIO. — The  Mingo  Junction  Council  has  granted 
a  25-year  franchise  permitting  the  National  Telephone  Company  to  install 
an  exchange  in  this  place. 

FOREST  CITY,  OHIO.— H.  T.  Yaryan,  of  Toledo,  will  make  appli¬ 
cation  to  the  City  Council  for  a  franchise  to  operate  a  power,  lighting 
and  heating  system  in  this  city. 

SHELBY,  OHIO.— The  City  Council  has  granted  the  Shelby  Traction 
Company  a  twenty-five-year  franchise  to  construct  an  electric  railway  on 
the  unimproved  streets  of  Shelby. 

ELYR1.\.  OHIO. — The  Cleveland  &  Southwestern  Traction  Company 
has  purchased  a  large  tract  of  land  in  Elyria,  and  will  erect  a  large  repair 
shop  and  power  house  for  its  entire  system  in  that  place. 

F'INDLAY,  OHIO. — The  Findlay  &  Marion  Railway  Company,  which 
proposes  to  build  from  Findlay  to  Marion,  is  planning  to  form  a  loop 
entrance  into  Findlay,  and  operate  a  belt  line  in  that  city. 

CLEV'^ELAND,  OHIO. — George  S.  Rider  &  Company,  consulting  engi¬ 
neers  of  this  city,  are  placing  contracts  for  a  large  power  house  to  be 
erected  at  Ravenna,  Ohio,  for  the  Cleveland  Worsted  Company. 

.\KRON,  OHIO. — The  People’s  Telephone  Company  has  let  the  con¬ 
tract  for  the  construction  of  its  new  building  to  George  W.  Carmich  & 
Company,  to  be  erected  on  High  Street  at  a  cost  of  $16,000. 

NEW.\RK,  OHIO. — The  Newark,  Utica  &  Mt.  Vernon  Electric  Rail¬ 
way  has  completed  surveys  for  its  proposed  line  between  Newark  and 
Mt.  \'ernon  by  way  of  Utica.  It  is  stated  that  work  on  the  line  will 
start  this  fall. 

TOLEDO,  OHIO. — The  Toledo  Railways  &  Light  Company  has  made 
a  contract  with  the  city  to  place  24  arc  lamps  in  the  various  city  parka 
to  be  illuminated  four  months  in  the  year,  for  which  the  city  is  to  pay 
at  the  rate  of  $15  per  lamp. 

NEW.ARK,  OHIO. — The  Licking  Electric  Light  &  Power  Company 
has  discontinued  the  use  of  its  boiler  and  steam  plant,  which  have  been 
replaced  with  three  gas  engines  of  500-hp  each.  The  engines  were  >t»- 
stalled  by  the  Westinghousc  Machine  Company. 
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CLEVELAND,  OHIO. — The  contract  has  been  let  by  the  Cleveland 

Short  Line  for  the  construction  of  its  line  from  the  city  limits  at  the  in¬ 
tersection  of  the  Rrecksville  road  west  to  Rockport.  The  contract  was 

made  with  John  Marsch,  of  Green  Hay,  Wis.,  and  calls  for  an  expenditure 
of  $1,000,000. 

CLEVELAND,  OHIO. — The  I^k’  Shore  Electric  Railway  has  defin¬ 
itely  decided  on  the  route  for  the  new  branch  which  will  shorten  the 
mileage  on  that  road  between  Toledo  and  Sandusky.  •  The  line  has  been 
surveyed  and  the  right  of  way  is  now  being  secured.  This  route  will 
not  only  shorten  the  distance  between  Toledo  and  Sandusky,  but  will 
afford  an  outlet  for  the  pleasure  traffic  to  points  on  thj  lake  shore  from 
the  roads  leading  south  of  Fremont. 

TOLEDO,  OHIO. — .The  Toledo  Railways  &  Light  Company,  which  is 
back  of  the  Ottawa  Heach  &  Southern  Railway,  is  planning  to  make 

Ottawa  Heach  one  of  the  finest  resorts  on  the  Great  Lakes.  The  com- 
jtany  owns  1,200  feet  of  lake  frontage  and  several  hundred  acres  of 

land,  and  is  having  plans  prepared  for  improvements  which  it  is  stated 
will  involve  an  outlay  of  about  $300,000.  The  beach  is  seventeen  miles 
from  the  city  and  will  be  reached  by  the  new  interurban  road,  which 
will  be  ready  for  operation  about  July  i. 

CLEN'ELAND,  OHKL — The  Cleveland  Board  of  Public  Service  has 
secured  a  site  for  the  new  municipal  lighting  plant  to  replace  the  present 
South  Brooklyn  plant.  Plans  for  the  new  building  are  now  being  pre¬ 
pared  by  the  city  engineers.  The  contract  has  already  been  placed  with 
the  .‘\llis-Chalmers  Company,  for  a  turbo-generator  set  and  contracts  for 
the  other  equipment  are  to  be  closed  in  the  near  future.  Two  hundred 
additional  arc  lamps  are  now  being  installed  on  the  south  side  of  the 
city.  ■  It  is  expected  that  the  new  plant  will  he  in  operation  in  90  days. 

CLEVEL.\ND,  OHIO. — The  Northern  Ohio  Traction  &  Light  Com¬ 
pany  will  not  use  its  treasury  bonds  for  the  construction  of  the  line 
from  Barberton  to  Wadsworth  and  Seville,  which  it  is  now  building, 
nut  will  iinance  it  as  a  separate  corporation  known  as  the  Barberton 
&  Western  and  on  this  will  be  placed  a  bond  issue  of  $500,000.  The 
parent  company  will  guarantee  the  bonds  and  the  payment  of  interest. 
This  leaves  the  Northern  Ohio  Traction  &  Light  Company  with  a  larger 
amount  of  treasury  bonds,  which  can  be  sold  for  the  improvement  of 
the  main  property. 

.\LB.\NV,  ORE. — .\.  Welch,  of  Portland,  and  1.  W.  .\nderson,  of  Spo¬ 
kane,  Wash.,  who  recently  purchassed  the  electric  light  and  water  works 
here,  are  contemplating  improvements  to  the  system. 

W.W.NESBl'RG,  P.\. — The  Waynesburg  Council  has  granted  the  Greene 
County  Telephone  Company  a  franchise,  with  the  right  to  put  in  a  conduit 
system  over  certain  streets. 

I’ll  1  L.XDELPH  L\,  l‘.\. —  Bids  will  he  received  until  June  15  by  Lieut. - 
Col.  J.  W.  I'ope,  Depot  Ouartermaster,  I'.  S.  .\..  for  furnishing  and  in¬ 
stalling  electric  fixtures,  wattmeters,  etc.,  in  new  office  building  at  this 
depot. 

IRWIN,  P.\. — The  Pittsburg,  McKeesport  &  Westmoreland  Company 
has  ac(|uired  the  property  of  West  .Newton  &  Webster  Street  Railway 
Company,  and  will  build  a  line  from  Irwin  to  the  Monongahela  River 
at  Donora,  a  distance  of  18  miles.  The  contract  for  the  construction  of 
the  line  has  been  let  to  the  South  Penn  Construction  Company. 

.M.LEGHE.W,  P.\. — The  .\llegheny  County  Light  Company  -  has  sub¬ 
mitted  bids  for  lighting  to  the  Councils  for  $80  jier  arc  lamp  per  year,  if 
the  wires  are  above  ground,  and  $96  if  the  service  is  by  conduits.  Mayor 
George  W'.  Guthrie  considers  the  bids  excessive  and  has  rejected  them, 
and  has  recommended  that  the  city  shall  take  light  from  the  company  under 
its  franchise  contract,  which  provides  that  light  shall  be  furnished  for 
75  per  cent  of  the  price  charged  to  private  consumers.  .V  resolution  has 
been  adopted  by  the  Council  to  present  an  ordinance  at  the  next  meeting 
looking  to  the  building  of  a  municipal  electric  lighting  plant. 

W.\TERT(  >WN,  S.  D.  The  Council  has  granted  a  franchise  to  the 
Waterloo  Tele|)hone  Company  to  lay  conduits  in  the  business  section  of 
the  city. 

MEMPHIS,  TENN. — The  Lakeview  Traction 'Company  proposes  to  build 
an  electric  railway  from  Memphis,  Tenn.,  to  Clarksdale,  Miss.,  a  distance 
of  about  75  miles. 

K.NOWILT.E,  TENN. — The  Elast  Tennessee  Telephone  Company  has 
asked  for  bids  for  the  construction  of  the  extension  to  its  exchange 
building  on  X’ine  .Avenue  and  Prince  Street.  .\  new  switchboard  will 
be  installed  as  soon  as  the  building  is  completed. 

l!IL\l'.M(  ).\T,  TEX. — The  Southwestern  Teleiihone  Company  has  in¬ 
creased  its  capital  stock  from  $50,000  to  $100,000. 

•McKIN.NEV,  TEX. —  R.  C.  Strickland,  i>residcnt  of  the  company  that 
is  to  build  the  i 'allas-Sherman  Interurban  Railway,  has  submitted  a  propo- 
'  sition  to  the  citizens  of  this  (dace  to  locate  the  $300,000  power  house 
here  aiul  construct  four  miles  of  electric  street  railway  in  this  city, 
provide<l  .McKinney  citizens  take  350  shares,  the  par  value  of  which 
is  $100.  It  was  decided  t«  .accejit  the  proposition, 

S.\LT  L.\KE  CTTV,  I’T.ML— J.  S.  Manley  and  L.  11.  Curtis  have 
petitioned  the  City  Council  for  a  franchise  for  an  electric  lighting,  power 
and  heating  plant  for  this  city. 

PRON'O,  I'T.MI.  TliL  Telluride  Powtr  Company,  of  Provo,  has  decided 
to  construct  a  power  plant  on  I'tah  Lake,  west  of  Provo.  It  will  have 
a  cai)acity  of  5.000  hp  and  electricity  will  be  supplied  to  Salt  Lake  City, 
ligden  anil  smaller  towns  between  Provo  and  Ogden.  .\nother  pole  line 
will  he  constructed  to  Mercur  and  Kur-ka  for  operating  machinery  at 
the  mines. 


BENNINGTON,  VT. — The  Bennington  &  Hoosick  Valley  Street  Rail¬ 
way  Company  is  increasing  the  capacity  of  its  power  plant  by  the  installa¬ 
tion  of  a  500-hp  engine  for  the  operation  of  a  new  generator, 

EMPORIA,  VA. — The  plants  of  the  Emporia  Light  &  Power  Company 
and  the  Emporia  Ice  Works  were  destroyed  by  fire  on  May  22.  Both 
plants  were  owned  by  the  Emporia  Light  &  Power  Company.  The  origi¬ 
nal  cost  of  the  combined  plants  was  about  $25,000.  It  is  reported  that  the 
plants  will  be  rebuilt  at  once,  on  a  much  larger  scale. 

RICHMOND,  VA. — Clrders  have  been  placed  for  additional  machinery 
for  the  power  house  of  the  Virginia  Passenger  &  Power  Company.  The 
machinery  consists  of  two  i. 500-hp  horizontal  turbine  wheels  and  two 
i,ooo-kw  General  Electric  generators.  The  wheels  are  being  built  by 
the  James  Leffel  Company  of  Springfield,  Ohio.  The  machinery  is  to  be 
installed  by  September  i. 

WINCHESTER,  VA. — The  power  plant  of  the  Winchester  &  Washing¬ 
ton  City  Railway  Company,  which  is  in  course  of  construction  at  Mill¬ 
ville,  W.  Va.,  will  be  soon  completed.  When  the  plant  is  completed  plans 
will  be  mapped  out  for  a  railway  project,  which  is  to  connect  the  nearby 
towns  in  this  section  and  then  extend  eastward  to  connect  with  a  line 
running  from  Washington,  D.  C. 

TACOM.A,  W.ASH. — Russell  &  Babcock,  architects,  have  plans  for  a 
building  for  the  Home  Telephone  Company.  The  company  will  expend 
$200,000  on  its  system  in  this  city. 

GARDENA.  W.ASH. — Engineers  in  the  employ  of  the  Columbia  & 
Walla  Walla  Traction  Company  have  commenced  the  surveying  for  the 
proposed  electric  railway  between  Wallula  and  Dayton. 

SE.ATTLE,  W.ASH. — In  anticipation  of  an  early  sale  of  the  $600,000 
bonds  voted  at  last  election,  L.  B.  Youngs,  superintendent  of  the  munici¬ 
pal  lighting  department,  has  placed  orders  for  large  quantities  of  wire. 
Immediately  on  securing  the  bonds  plans  will  be  perfected  for  the  installa¬ 
tion  of  another  power  unit  at  the  lighting  department  head  works  at 
Cedar  River. 

SPOK.ANE,  W.ASH. — Jay  I’.  Graves’  Inland  Empire  Railway  Company 
has  decided  to  expend  about  $700,000  for  the  development  of  a  power 
site  about  12  miles  northwest  of  Spokane  and  supplying  electricity  for 
lighting  in  Washington  and  Idaho  and  also  furnishing  electricity  to  the 
electric  railway  .systems.  F".  .-X.  Blackwell,  chairman  board  of  directors, 
Coeur  il’.Alene,  Idaho. 

FORT  XX'RIGIIT,  XX’ASH. — Bids  will  be  received  until  June  15  by 
Capt.  Edward  .A.  Shuttleworth,  Quartermaster,  L’.  S.  A.,  for  furnishing 
and  installing  fixtures,  wattmeters  and  transformers  and  making  service 
connections  for  the  electric  lighting  of  two  double  barrack  buildings, 
one  field  officers’  quarters,  one  double  captains’  quarters  and  one  eight-set 
bachelor  officers’  quarters,  at  Fort  XX’right. 

KEYSER,  XX’.  X’.A. — The  question  of  municipal  ownership  of  an  electric 
light  plant  is  under  consideration  here. 

GREEN  B.AA',  XXTS. — The  Green  Bay  Traction  Company  has  presented 
a  petition  to  the  City  Council  for  a  franchise  to  extend  its  lines  to  Bay 
Beach  this  summer. 

WEST  MILXV’'.XUKEL.  XVIS.— The  Milwaukee  Light,  Heat  &  Traction 
Company  has  petitioned  the  X’illage  Council  for  a  franchise  to  construct, 
maintain  and  operate  an  electric  light  and  power  plant  in  XX’est  Milwaukee. 

L.XNDER,  WYO. — The  XX^yoming  I’ower  &  Light  Company,  which  was 
organized  for  the  purpose  of  supplying  Lander  and  the  surrounding  set¬ 
tlements  with  electricity,  has  been  financed,  and  arrangements  are  now  in 
progress  for  the  installation  of  the  company’s  plant,  which  will  be  operated 
by  water  power.  The  company  intends  to  supply  electricity  to  South 
Pass,  .Atlantic,  Fort  XX’ashakie,  .Arapahoe  agency  and  other  places. 

X’.ANCDUX’ER,  B.  C. — The  Stave  Lake  Power  Company  is  working 
on  the  large  dam,  and  when  this  is  completed  will  at  once  commence 
the  construction  of  a  power  plant.  G.  J.  O’Loane  is  general  manager. 

V.ANCOUX’ER,  B.  C. — J.  Buntzen,  managing  director  of  the  British 
Columbia  Electric  Street  Railroad  Company,  announces  that  the  company 
has  plans  for  extensions  and  improvements  around  this  city,  to  cost 
$500,000.  R.  H.  Sperling  is  general  superintendent. 

ROSTHERX,  C.AN. — The  Town  Council  is  about  to  install  an  electric 
light  plant.  X'arious  plants  are  now  being  visited  and  data  secured. 
.Address  Mayor  Hamm. 

L.XCOMBE',  .ALBERT. X,  C.XN. — The  Council  has  made  an  agreement 
with  the  Blindman  River  Electric  Company  to  light  the  town  and  supply 
power.  The  company  will  at  once  commence  the  construction  of  a  plant 
here. 

XX’INDSOR,  C.XN.- -The  Canadian  XX’estinghouse  Company  has  closed 
a  contract  for  the  equipment  of  the  XX'indsor,  Essex  and  Lake  Shore 
Railway,  which  is  to  connect  XX'indsor,  Kingsville,  Leamington,  Chatham 
and  other  towns  in  the  western  peninsular.  The  construction  work  is 
being  done  by  the  Keystone  Construction  Company,  of  Philadelphia. 

C.XRDSTOX,  M.-XN. — The  rate  payers  of  this  town  will  vote  on  a  by¬ 
law  at  the  end  of  the  month  to  spend  $30,000  on  an  electric  light  system. 

GU.XD.AL.AJ.AR.A.  MEN.— E.  Schondube,  of  Mexico  City,  has  se¬ 
cured  the  contract  for  the  electric  street  railway  to  be  built  here  by  the 
Compania  Industrial  de  Guadalajara,  the  French  light  and  power  com¬ 
pany  in  this  city. 

XX’INNIPEG,  M.XN. — The  XX’innipeg  E.lectric  Street  Railway  Company 
has  been  awarded  the  contract  to  supply  eiectrical  energy  for  city  street 
lighting  and  water  Dumping  for  a  term  of  three  years.  The  present 


June  2,  1906. 


ELECTRICAL  WORLD. 


1167 


price  for  arc  lamps  is  jo  cents  per  night;  by  the  terms  of  the  new  con¬ 
tract  this  will  be  reduced  to  15  cents. 

PUEBLA,  MEX. — It  is  reported  that  the  same  interests  which  recently 
purchased  from  VVehren,  Beit  &  Company,  of  London,  control  of  the 
Mexico  City  street  railway  lines,  has  also  concluded  negotiations  for  the 
purchase  of  the  street  railway  and  lighting  interests  at  Puebla,  and  that 
the  Mexican  Light  &  Power  Company,  whose  interests  are  closely  allied 
with  the  new  Canadian  syndicate,  will  enter  Puebla  with  electric  power 
from  Neeaxa,  and  at  the  same  time,  the  transmission  lines  of  the  com¬ 
pany  will  be  extended  to  Pachuca,  and  there  to  supply  electricity  to  the 
mines  of  Pachuca,  Real  del  Monte,  Zimapan  and  the  neighboring  districts. 

ST.  JOHN,  N.  B. — The  New  Brunswick  Telephone  Company  is  making 
arrangements  to  place  its  wires  underground  in  this  city. 

AMHERST,  N.  S.»— J.  F.  Wyse,  an  electrical  engineer  of  Toronto,  is 
preparing  plans  for  the  Maritime  Railroad  &  Coal  Company,  of  Am¬ 
herst.  for  a  transmission  line  to  run  from  the  company’s  mines  to  this 
town. 

CHATHAM,  N.  B. — Alderman  MacLachlan  submitted  to  Town 
Council  on  May  19  a  report  of  the  Electric  Light  Committee  on  the  elec¬ 
tric  light  plant,  which  recommends  remodeling  the  plant  at  a  total  cost  of 
$j8,6oo. 

PETERBORO,  ONT. — The  Canadian  General  Electric  Company  has 
plans  for  enlarging  its  plant  here,  which  will  cost  $400,000  or  $500,000. 
.\ddress  E.  G.  Patterson. 

TORONTO,  ONT. — The  Independent  Long  Distance  Telephone  Company 
has  been  incorporated  here,  and  in  return  for  a  franchise  agrees  to  con¬ 
struct  lines  during  the  next  year  to  cost  $200,000. 

TORONTO,  ONT. — R.  J.  Fleming  states  that  the  Toronto  Railway  Com¬ 
pany  has  decided  to  expend  $1,500,000  this  year  in  improving  the  system. 
Two  new  loops  will  soon  be  opened;  seventy  new  cars  will  be  constructed, 
at  a  cost  of  $500,000,  and  this,  together  with  the  laying  of  new  rails 
and  roadbed  on  King  and  Queen  Streets,  and  various  extensions,  will 
make  up  the  expenditure  mentioned. 

PANAMA. — Bids  will  be  received  until  June  8  by  D.  VV.  Ross,  Gen¬ 
eral  Purchasing  Agent,  Isthmian  Canal  Commission,  VV’ashington,  D.  C., 
for  equipment  for  electric  light  plant,  line  material,  boiler  plate,  lead  pipe, 
wire  rope,  etc. 

MONTRE.XL,  QUE. — The  Montreal  Light,  Heat  &  Power  Company 

has  awarded  to  the  Canadian  White  Company,  the  contract  for  a  power 
house  at  Soulanges,  to  cost  about  $416,000. 

MO.N’TRE.\L,  QUE. — The  Montreal  Light,  Heat  &  Power  Company 

has  plans  for  a  15,000-hp  electrical  power  plant  to  be  erected  at  Cedar 

Rapids  at  a  cost  of  approximately  $1,500,000.  W.  McLea  Walbank,  vice- 

president  and  chief  engineer,  Montreal. 

MONTREAL.  QUE. — The  I’rovincial  Light,  Heat  &  Power  Company, 

of  Montreal,  have  contracted  with  the  Canadian  Westinghouse  Company 
for  about  55,000  hp  of  various  apparatus.  There  will  be  three  3,7S0-kw 
revolving  field,  alternating-current  water  wheel  driven  generators  of  4,000 
volts,  three  phase,  and  twelve  44,000-volt  transformers  of  2,500-kw  capacity 
each.  The  machinery  is  to  be  installed  in  a  new  power  station  to  be 
built  about  40  miles  from  -Montreal.  The  energy  will  be  transmitted 
by  the  -Montreal  Light,  Heat  &  Power  Company. 

WEVBURN,  S.^SK. — John  Galt,  of  loronto,  Ont.,  is  preparing  plans 
for  water  works  and  an  electric  light  plant.  -V.  D.  McKinnon,  Mayor. 


Company  Efteciions. 


WINDSOR  LOCKS,  CONN. — -^t  the  annual  meeting  of  the  stockholders 
of  the  Windsor  Locks  Electric  Lighting  Company  recently,  the  following 
officers  were  elected:  I’resident  and  treasurer,  William  Mather;  vice- 
president,  Burdett  Loomis,  Jr.,  of  Hartford;  secretary,  Henry  Douglass. 

N-\NTUCKETj  M.\SS. — .\t  a  recent  meeting  of  the  Citizens’  Gas,  Elec¬ 
tric  &  Power  Company,  Franklin  Folger  was  elected  treasurer  and  John 
C.  Ring  general  manager. 

KEENE,  N.  11. — -\t  the  annual  meeting  of  the  Citizens’  Electric  Com¬ 
pany  the  old  board  of  officers  was  re-elected.  The  company,  which  was 
organized  a  year  ago,  reports  the  growth  of  its  business  as  being  very 
satisfactory.  The  company  has  the  city  contract  and  is  now  selling 
light  and  power  to  many  private  consumers.  -\n  increase  in  the  capital 
stock  of  the  company,  which  is  now  $50,000,  is  being  considered.  Dan¬ 
iel  R.  Cole  is  president. 

WOODBOUR.NE,  N.  J. — -At  the  annual  meeting  of  the  Woodbourne 
Electric  Light,  Heat  &  Power  Company,  the  following  officers  were 

elected  for  the  ensuing  year:  President,  C.  -A.  Wilson;  vice-president, 
C.  11.  Crisman;  secretary  and  treasurer,  -A.  W.  Bedell. 

LEXINGTON,  OKL.A. — -At  the  annual  meeting  of  the  Oklahoma  City, 
Lexington  &  Sulphur  Springs  Electric  Railway  Company  the  following 

officers  were  elected:  Jay  Sherman,  president;  E.  J.  Keller,  vice-presi¬ 

dent;  Geo.  -A.  Teague,  secretary;  H.*  A.  Hawk,  treasurer. 

YORK,  P-A. — -At  a  recent  meeting  of  the  New  Haven  Water  &  Power 
Company  the  following  officers  were  elected:  President,  George  Poole; 
vice-president,  Eugene  Ivins;  secretary,  H.  Gordon  Nes.  The  company 

has  decided  to  transfer  its  main  office  to  A’ork. 


W’ALH-ALLA,  S.  C. — At  a  recent  meeting  of  the  directors  of  the 
Oconee  Water,  Light  &  Power  Company,  the  following  officers  were 
elected:  J.  A.  Steck,  president;  C.  E.  Jaynes,  vice-president;  James  Thomp. 
son,  secretary;  Frank  Head,  treasurer. 


Industrial  Companies. 


MULTIPHONE  OPERATION  CO-MPANV,  of  New  A’ork,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000.  The  company  proposes 
to  manufacture  patented  articles.  The  directors  are  Isaac  Thorman, 
F.  G.  Wezel,  and  E.  J.  Campbell,  of  New  York. 

THE  COLU-MBUS  ELECTRICAL  CONSTRUCTION  &  SUPPLY 
COMP-ANA’,  of  Chicago,  Ill.,  has  been  incorporated,  with  a  capital  stock 
of  $15,000.  The  incorporators  are  James  W.  Keating,  Olive  L.  Erwin 
and  William  Rubin.  The  company  will  manufacture  and  deal  in  electrical 
supplies. 


Incorporations. 


SEILM.A,  -AL-A. — The  Selma  Electrical  Supply  Company  of  this  city 
has  been  organized  with  a  capital  stock  of  $5,000  by  A.  W.  Cawthorn 
and  others. 

BENSON,  -ARIZ. — The  Benson  Water  Company  has  been  incorporated 
to  furnish  water,  gas  and  electricity  to  Benson.  Directors:  Peter  Jensen, 
Milton  Fairlee  ancj  F.  H.  Hereford. 

H-ARRISON,  -ARK. — The  Batavia  Telephone  Company  has  been  organ¬ 
ized  with  a  capital  stock  of  $5,000,  of  which  one-third  has  been  paid  in. 
The  officers  are  Dr.  H.  L.  Routh,  president;  Danile  Sanders,  vice-presi¬ 
dent;  Loy  K.  Butts,  secretary;  and  Charles  Routh,  treasurer. 

EUREKA  SPRINGS,  ARK. — The  Kings  River  Electric  Light  &  Power 
Company  has  been  incorporated  by  G.  W.  Matthews  and  others,  with  a 
capital  stock  of  $75,000.  The  company  proposes  to  build  and  operate  a 
system  of  urban  and  interurban  lines  in  Carroll  County  and  to  operate  a 
light  and  power  plant. 

LOS  ANGELES,  C.AL. — -Articles  of  incorporation  have  been  filed  by 
the  Pacific  Light  ■&  Power  Company,  with  a  capital  stock  of  $10,000,000. 
H.  E.  Huntington  is  president.  The  directors  are:  1.  W.  Heilman,  A. 
Borel,  C.  de  Guigne,  M.  G.  Kerckoff.  These  capitalists  are  also  promo¬ 
ters  of  the  Kern  River  Power  Company,  which  is  operating  a  power  plant 
on  Kern  River  with  the  power  house  at  Borel  and  the  intake  of  its  canal 
at  Kernville.  It  is  the  object  of  the  corporation  to  build  the  much  talked 
of  electric  road  to  the  coast,  and  to  construct  a  new  power  plant  just 
above  Kernville. 

BOISE  CITA’,  ID-AHO. — The  International  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000,000  by  European  financiers. 
The  company  will  construct  an ‘electric  railway  from  Preston,  Idaho,  to 
Nephi,  Utah. 

MILLSTADT,  ILL. — The  West  Side  Telephone  Company,  of  Millstadt, 
has  been  incorporated  with  a  capital  stock  of  $1,140.  The  incorporators 
are  William  Kropp,  Jacob  bischer  and  George  A.  Mueller. 

ClllC.AlIO,  ILL. — The  Manufacturers’  Telephone  Company  has  been 
formed  and  has  made  application  for  a  charter.  The  committee  which  is 
directing  the  organization  of  the  company  is  composed  of  LaV’erne  W. 
Noyes,  John  E.  Wilder,  C.  H.  Smith,  Gustav  Ilessert,  Jr.,  and  John  M. 
Glenn. 

INDIANAPOLIS,  IND. — The  Central  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $750.  The  incorporators  are  J.  Q. 
White  and  others. 

KEND-ALL\TLLE,  IND. — The  Kendallville  &  Goshen  Traction  Com¬ 
pany  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The 
initial  capital  stock  is  $10,000.  The  directors  arc:  Arthur  B.  Shepherd, 
I'.  L.  W'elshermier,  T.  -A.  Redmond  and  William  Robbins. 

KEND.ALLVILLE,  IND. — The  Indiana  Light  &  Power  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State.  The  capital 
stock  is  $25,000.  The  company  proposes  to  construct  a  large  plant  to 
supply  light,  heat  and  power  to  citizens  of  Kendallville,  Ligonier  Rome 
City,  M’awaka,  Millersburg,  Goshen,  Wolcottville,  Lagrange,  Garrett,  Au¬ 
burn,  Butler,  Waterloo  and  Syracuse.  The  incorporators  arc  Win.  Robins, 
-Arthur  Shepard,  F.  B.  Perkins  and  T.  .A.  Redmond. 

HENRA’ETTA,  I.  T. — The  Coal  Creek  Power  Company  has  been  or¬ 
ganized  with  a  capital  stock  of  $10,000.  The  company  proposes  to  build 
a  large  power  plant.  The-  incorporators  are  J.  \V'.  Stewart,  W.  N.  Martin 
and  William  Stockleberg. 

SOUTH  Mc-ALESTER,  I.  T. — The  .Ardmore  &  Northwestern  Electric 
Railway  has  been  chartered  with  a  capital  stock  of  $1,000  by  J.  T.  Denton 
and  others. 

TOPEKA,  KAN. — A  charter  has  been  granted  to  the  Southern  Kan¬ 
sas  Railway,  Light  &  Power  Company,  with  a  capital  stock  of  $4,000,000. 
The  company  will  construct  a  new  interurban  electric  railroad  through 
southern  Kansas  and  Missouri.  The  incorporators  are  R.  C.  Rawlins  and 
others. 
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.MONTICELLO,  KY. — The  Monticello  Electric  Light  &  Power  Company 
has  been  incorporated,  with  a  capital  of  $6,000. 

•MT.  STERLING,  KY. — Articles  of  incorporation  have  been  filed  by  the 
Mt.  Sterling  Railway.  The  company  contemplate  building  a  railway 
from  this  city  to  Paris,  via  Sideview  and  North  Middletown.  The  sur¬ 
vey  has  all  been  completed  and  most  of  the  right  of  way  secured. 
The  incorporators  are  John  T.  Collins  and  W.  A.  Thomason,  of  North 
Middletown;  1).  C.  Talbot,  Henry  A.  Power,  R.  J.  Neely,  of  I’aris;  H. 
Clay  .McKee  and  J.  .M.  lligstafl,  of  Mt.  Sterling. 

LOVELL.  ME. — The  West  Lovell  Telephone  Company  has  filed  arti¬ 
cles  of  incorporation  with  a  capital  stock  of  $1,000.  The  incorporators 
are  W.  S.  Fox  and  others. 

IIOSTON,  M.\SS. — Articles  of  incorporation  have  been  filed  by  the 
Boston  Independent  Telephone  Securities  Company  with  a  capital  stock 
of  $750,000.  The  incoporators  are  W.  F.  Lakin  and  others. 

CII.ARLOTTE,  MO. — The  Charlotte  Telephone  Company  will  soon  he 
incorporated  with  a  capital  stock  of  $1,000,  of  which  $500  has  already 
l)een  paid  in.  A  committee  composed  of  J.  VV'.  McF'adden  and  others 
will  have  charge  of  the  construction,  and  work  will  commence  at  once. 

ST.  LOUIS,  MO. — The  Independent  Electric  Company  has  filed  let¬ 
ters  of  incorporation  with  a  capital  stock  of  $10,000,  of  which  half  has 
been  paid.  The  object  of  the  corporation  is  to  do  a  general  electrical 
engineering  and  construction  business,  etc.  The  incorporators  are  John 
J.  Dowd,  George  Clark  and  Eli  F'.  Cunningham. 

I5UTTE,  MONT. — The  Montana  Independent  Telejihone  Company  has 
filed  articles  of  incorporation  with  the  Secretary  of  State,  with  a  capital 
stock  of  $1,500,000.  The  company  has  been  granted  franchises  in  the 
cities  of  Ilutte  and  .\naconda.  The  directors  are  Harry  A.  Gallway, 
Charles  J.  Kelly,  Cornelius  I‘.  Kelly,  .\ndrew’  J.  Davis,  Sellers  M.  Largey 
and  others. 

LINWOOD,  NEH. — The  Linwood  Telephone  Company 'has  been  incor¬ 
porated  with  a  capital  stock  of  $15,000.  The  incorporators  are  A.  A. 
Hayek  and  others. 

LINCOLN,  NEH. — The  Medicine  Valley  Telephoise  Company,  of  Hayes 
County,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $1,500. 
The  incorporators  are  R.  P.  Chase  and  J.  1*.  Ready. 

I'ALLS  Cn\,  NEH. — The  Southeastern  Nebraska  Telephone  Company 
has  filed  articles  of  incorporation  with  capital  stock  of  $100,000.  The 
incorporators  are  J.  H.  Miles,  W.  S.  Korner,  Edwin  H.  Yowle,  P.  B. 
Weaver,  A.  E.  Kannt,  J.  H.  Morehead  and  G.  W.  Duerfeldt. 

ELLICOTl  \  ILLE,  N.  Y. — The  Ellicottville  Electric  Light  Company  has 
been  incorporated,  with  a  capital  of  $5,000,  by  J.  C.  McMahon,  E.  Hickey 
and  M.  Murchy. 

MONTOUR  F.\LLS,  N.  Y. — The  Montour  I'alls  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The  incorporators 
are  George  F'.  Harton  and  others. 

WESTCHESTER,  N.  Y. — The  W'estchester-Putnam  Trolley  &  Land 
Improvement  Company  has  been  chartered  with  a  capital  stock  of  $100,- 
000.  The  incorporators  arc  John  S.  Ludd  and  others. 

NEW  YORK,  N.  Y. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  by  the  Triangle  Telephone  Company,  with  a  capital 
stock  of  $1,000.  The  incorporators  are  Charles  B.  Self  and  others. 

H.VRW  IC  K.  N.  Y. — The  Oneonta  &  Mohawk  Valley  Railroad  Com¬ 
pany,  a  reorganization  of  the  Oneonta,  Cooperstown  &  Richfield  Springs 
Railroad  Company  has  been  incorporated  with  a  capital  stock  of  $1,800,000. 
The  director.s  are  Stephen  Tilton,  P.  S.  Babcock,  W.  U.  Moore,  VV'.  L. 
Trowbridge,  H.  W.  .Veton,  H.  F.  Poor,  C.  L.  Schurz,  New  York;  VV.  V. 
Varin,  Brooklyn;  VV.  G.  Atkinson,  Paterson. 

B.VRLtlVV,  N.  1). — The  Farmers’  Mutual  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000.  The  incorporators  are  J.  R. 
Tingberg  and  others. 

O.VKWOOD,  OllK). — The  Oakwood  Bell  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000.  The  incorporators  are  VV.  S. 
Crater  and  others. 

CLEVEL.VND,  OHIO. — The  Cleveland  Heat  &  Power  Company  has  been 
incorporated  with  $10,000  capital  stock  by  H.  Miller,  U.  S.  Mackey, 
C.  M.  Saxson  and  VV.  R.  Purdy. 

O.VKLANI)  'CITY,  OHIO. --The  Oakland  City  Telephone  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The 
incorporators  are  C.  1'.  Stevens  and  others. 

PATTERSONVILLE,  OHIO. — The  F'armers’  Mutual  Telephone  Com¬ 
pany,  with  a  capital  stock  of  $10,000,  has  been  incorporated  by  VV.  D. 
Cassidy,  John  Shankleton,  J.  S.  Mills,  M.  C.  Brice  and  John  Clark. 

DEFI.VNCE,  OHIO. — The  Northwestern  Ohio  Electric  Railway  Com¬ 
pany,  of  Defiance,  has  been  incorporated,  with  $100,000  capital  stock,  by 
G.  .-V.  Rigrish,  John  Crowe,  E.  C.  Bell,  J.  IL,  Hockman  and  J.  VV'^. 
Miller. 

BOLIGHTON VILLE,  OHIO. — The  Boughtonville  Telephone  Company, 
of  Huron  County,  with  a  capital  stock  of  $10,000,  has  been  incorporated 
by  VV.  G.  Hlackmore,  J.  O.  Palm,  G.  B.  Catlin,  S.  E.  Gleason,  F.  E. 
Hole,  William  Howard  and  others. 

V.VN  WERT,  OHIO. — The  Indianapolis,  Decatur  &  Ohio  Traction  Com¬ 
pany  has  been  incoriHirated,  with  $10,000  capital  stock,  by  R.  H.  Moltz 
and  J.  H.  Holthouse,  of  Decatur;  J.  R.  Tudor,  of  V’an  VV'ert;  S.  M. 
Young.  E.  .\.  Gessner  and  J.  Y.  Todd,  of  Toledo. 


STEUBENVILLE,  OHIO. — The  Republic  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $25,000,  to  operate 
a  telephone  line  at  Toronto,  Empire  and  New  Cumberland.  The  incor¬ 
porators  are  J.  G.  Gilchrist,  R.  Gilson,  W.  C.  Jones,  Lee  O.  Smith  and 
and  J.  T.  Campbell. 

NORWALK,  OHIO. — The  Todd  Corners  Telephone  Company  of  Huron 
County  has  been  incorporated  with  $3,000  capital  stock  by  C.  H.  Todd, 

M.  1.  Todd,  VV.  H.  Hoyes,  A.  J.  French,  F.  VV.  Arnold,  C.  A.  Russell 
and  others.  It  is  the  intention  to  install  a  farmers’  community  system 
radiating  from  Todd’s  Corners  with  connection  with  the  independent  ex¬ 
change  at  Norwalk. 

COYLE,  OKLA. — The  Coyle  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $5,000.  The  incorporators  are  O.  L.  Jewett  and 
others. 

SAYRE,  OKL.V. — The  Modern  Telephone  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $10,000.  The  directors  are  D.  E. 
Grubs,  O.  J.  Ivester  and  others. 

HE.VSTON,  OKLA. — The  Heaston  &  Elreno  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000.  The  incorporators 
are  Charles  Brandley  and  others. 

MOUNTAIN  PARK,  OKL.A.— The  Farmers’  Mutual  Telephone  Com¬ 
pany,  of  Mountain  Park,  has  been  chartered  with  a  capital  stock  of 
$5,000.  The  incorporators  are  J.  L.  Collins,  C.  D.  Williams,  E.  E. 
Kerb  and  J.  E.  Fairchild. 

PORTLAND,  ORE. — The  Oregon  Electric  Railway  Company  has  been 
incorporated  by  T.  Scott  Brooke,  H.  L.  Corbett  and  R.  VV.  Lewis,  with 
a  capital  stock  of  $2,500,000. 

PHILLIPSHURG,  PA. — The  Chester  Hill  Electric  Light,  Heat  & 
Power  Company  has  been  incorporated  with  a  capital  stock  of  $5,000. 

WHITE  LAKE  S.  D. — The  Crystal  Lake  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $3,500. 

WHITE  L.VKE,  S.  D. — The  Crystal  Lake  Telephone  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital  of 
$3,500.  The  incorporators  are  Mathais  Gales  and  others. 

COLMAN,  S.  D. — Articles  of  incorporation  have  been  filed  by  the  Far¬ 
mers’  Union  Telephone  Company,  with  a  capital  stock  of  $9,000.  The 
incorporators  are  A.  S.  Harvey.  Andrew  Ulstad  and  Ole  Mickelson. 

CENTREVILLE,  S.  D. — The  Citizens’  Telephone  Company  has  filed  ar¬ 
ticles  of  incorporation  with  the  Secretary  of  State,  with  a  capital  of 
50,000.  The  incorporators  are  J.  A.  Crowe,  T.  J.  Gunderson  and  others. 

HITCHCOCK,  S.  1). — .Articles  of  incorporation  have  been  filed  by  the 
VVestside  Telephone  Company  with  capital  stock  of  $5,000.  The  incor¬ 
porators  are  B.  VV.  Latnphier,  W.  P.  Price  and  Frank  Gilley,  of  Hitch¬ 
cock. 

N.VSHVILLE,  TENN. — The  Indian  Mound  Telephone  Company  has 
been  incorporated  with  a  ca|>ital  stock  of  $2,000.  The  incorporators  are 
J.  B.  Lahiif  and  others. 

SEATTLE,  VV.VSH. — The  .Vmerican  Electric  Company  has  been  incor¬ 
porated  with  a  capital  of  $5,000.  The  incorporators  are  G.  A.  Hastings, 

N.  A.  Prescott  and  J.  R.  Bosch. 

MILVV.AL’KEE,  VVIS. — The  Premier  Lighting  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000.  The  incorporators  are  A.  J. 
Meyer  and  others. 

TRURO,  N.  S. — The  Midland  Electric  Company  has  been  incorporated 
with  a  capital  of  $100,000.  The  directors  are  VV.  F'.  Linton.  R.  T.  Cragg 
and  L.  Spencer,  all  of  Truro. 

TORONTO,  ONT. — The  Dinorwic  It  Gold  Mines  Telephone  Company 
has  been  incorporated  with  a  capital  of  $40,000.  The  directors  are  A. 
Campbell,  Detroit,  Mich.;  J.  G.  Shaw  and  J.  Montgomery,  Toronto,  Ont. 


Le^aL 


CUTTING  TELEPHONE  WIRES.— It  would  appear  that  the  criminal 
law  of  Ohio  furnishes  no  protection  to  telephone  companies  against 
wilful  molesting  or  destroying  of  their  property.  A  circuit  court  has 
held  that  the  statute  attempting  to  make  such  provision  applies  exclusively 
to  “magnetic  telegraph  companies.’’  .\  later  section  intending  to  cure  the 
old  law  was  held  to  be  insufficient  in  such  an  action.  The  question  came 
up  in  the  case  of  the  State  against  Charles  Melota,  who  was  convicted 
of  molesting  telephone  wires.  The  case  was  carried  up  and  the  decision 
reversed,  the  lower  court  holding  that  the  demurrer  to  the  indictment 
should  have  been  sustained. 

V’ENTIL.ATING  DYNAMO  ARMATURES.— A  decision  has  been 
handed  down  by  Judge  Seaman  in  the  United  States  Circuit  Court  of 
Milwaukee,  VWs.,  in  a  suit  of  the  General  Electric  Company  against 
the  National  Electric  Company,  in  which  the  former  charged  that  a  patent 
controlling  certain  features  of  construction  in  an  electric  generator  was 
infringed.  This  feature  refers  to  a  form  of  ventilating  the  armature, 
which  prevents  an  overheating  of  the  machine,  is  essential  to  its  successful 
operation,  and  adds  about  30  per  cent  to  its  given  capacity.  The  decision 
of  Judge  Seaman  is  a  concurrence  with  a  similar  opinion  of  Judge 
Thompson  of  the  Ohio  District  Court. 
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LIAI5IL1TY  OF  MUNICIPAL  PLANTS.— The  Supreme  Court  of 
North  Carolina  has  affirmed  a  decision  against  the  city  of  Newbern 
for  negligence  in  the  management  of  its  electric  light  plant,  resulting  in 
the  loss  of  life.  The  main  points  in  the  d^ision  are  as  follows;  (i)  Priv. 
Laws  1899,  p.  164,  c.  82,  §  54,  incorporating  the  city  of  Newbern,  au¬ 
thorized  the  construction  or  purchase  of  an  electric  light  plant;  and  Priv. 
Laws  1903,  p.  81,  c.  41,  amending  the  charter,  established  the  water  and 
light  commission  to  manage  the  water,  sewer  and  electric  light  system, 
which  commission  is  given  entire  control  of  such  systems,  and  is  to  be 
elected  in  the  manner  provided  for  the  election  of  mayor.  Held,  that  this 
commission  is  not  a  separate  corporation,  but  is  an  agency  of  the  city, 
for  the  negligence  of  which  the  city  is  liable.  (2)  In  so  far  as  a  municipal 
corporation  is  engaged  in  discharging  the  powers  and  duties  imposed  upon 
it  as  a  Governmental  agency,  it  is  not  liable  for  breach  of  duty  by  its 
officers,  who,  while  so  acting,  are  agents  of  the  State;  but.  when  acting 
in  the  management  of  property  used  for  their  own  benefit  or  profit  or 
discharging  powers  and  duties  voluntarily  assumed  for  their  own  advan¬ 
tage,  municipal  corporations  are  liable  to  persons  injured  by  negligence  of 
their  servants,  agents  or  officers.  (3)  Where  the  charter  of  a  city  authorized 
it  to  own  and  operate  an  electric  light  plant  not  only  to  illuminate  the 
streets,  but  to  sell  the  power  to  its  citizens  for  private  use,  the  operation 
of  the  plant  could  not  be  regarded  as  a  purely  public  function,  so  as  to 
render  the  city  exempt  from  liability  for  the  negligence  of  its  officers  and 
servants  in  operating  the  plant.  (4)  In  an  action  for  death  by  wrongful  act, 
an  instruction  that  negligence  is  the  failure  to  observe  for  the  protection 
of  another  that  degree  of  care  which  the  circumstances  justly  demand, 
whereby  such  other  person  suffers  injury,  was  proper. 


EtducationaU 


CORNELL  UNIVERSITY.— The  Trustees  of  Cornell  University  have 
recently  assigned  to  the  Department  of  Electrical  Engineering  of  Sibley 
College  the  major  portion  of  Franklin  Hall,  now  occupied  by  the  Depart¬ 
ment  of  I’hy.sics.  The  latter  department  is  now  moving  into  commodious 
(luarters  in  the  new  Rockefeller  Hall  of  Physics  just  completed.  The  Elec¬ 
trical  Engineering  Department  will  thus  be  supplied  with  new  quarters  for 
conducting  various  lines  of  work.  The  electrical  engineering  laboratory  will 
continue  to  occupy  a  part  of  the  main  building  of  Sibley  College  as  Frank¬ 
lin  Hall  does  not  contain  sufficient  floor  space  to  accommodate  all  of  the 
apparatus.  Franklin  Hall,  after  the  remodeling  which  will  be  necessary 
this  summer,  will  contain  large  <lesigning  and  lecture  rooms,  a  number 
of  smaller  recitation  rooms  and  offices,  and  the  telephone  and  railway 
laboratories.  It  is  understood  that  the  new  arrangement  will  be  only 
temporary  as  the  enlargement  of  the  main  Sibley  College  building  will 
be  an  urgent  necessity  if  the  present  rate  of  growth  continues. 


Personal. 


M.\JOR  F.  \'.  ll.XUSEN,  director  of  the  Swedish  canal  work,  is  in 
this  country  on  a  mission  for  the  Swedish  Government  to  report  on  the 
development  here  of  electric  canal  towage. 

MR.  H.  M.  D.WIS,  manager  of  advertising  department  of  the  Sprague  • 
Electric  Company,  New  York,  is  back  at  his  desk  again  after  an  illness 
of  about  ten  days  suffering  from  a  severe  attack  of  la  grippe. 

.MR.  W.  D’.\.  RY.\N,  of  the  General  Electric  Company,  Lynn.  .Mass., 
last  week  delivere<l  a  lecture  before  the  Toledo  Society  of  Engineers  on 
the  subject  of  electricity  for  illuminating  purposes  and  the  effect  to  be 
obtained  by  the  use  of  various  colored  lights. 

MR.  \V.\LTER  RGBIHNS,  assistant  to  the  manager  of  the  apparatus 
department  of  the  Western  Electric  Co.,  of  Chicago,  has  resigned  his 
position  with  that  corporation,  and  will  enter  the  service  of  the  \V  agner 
Electric  Manufacturing  Company,  of  St.  Louis,  as  assistant  to  the  mana¬ 
ger  of  that  company.  This  change  will  become  operative  on  July  i. 

MR.  DOl'GL.XSS  BLTRNETT,  manager  of  the  electrical  department  of 
the  Consolidated  Gas,  Electric  Light  &  Power  Co.,  of  Baltimore,  was  in 
New  York  last  week,  and  reported  a  large  and  steady  growth  of  business. 
The  city  has  fully  recovered  from  the  great  fire,  and  electricity  has  been 
prominent  in  the  new  development. 

MR.  H.  M.  L.XURITZEN,  of  the  sales  department  of  the  Holophane 
Glass  Company,  will  start  about  June  9  on  a  trip  to  the  Pacific  Coast. 
s])ending  a  week  each  in  Los  Angeles  and  San  Francisco.  He  will  then  go 
to  Portland,  Oregon,  S|)ending  six  weeks  with  the  Portland  General  Electric 
Company  on  some  special  illuminating  engineering  work;  two  weeks  in 
Seattle,  and  return  to  New  York  about  the  middle  of  September.  Mr. 
Lauritzen  is  one  of  the  active  members  of  the  Illuminating  Engineering 
Society. 

CO.M.M.XNDANT  F.  V.  HANSEN,  director  of  the  canal  and  hydro¬ 
electric  plant  at  Trollhattan  Falls,  Sweden,  and  Lieut.  G.  Holm,  are  in 
this  country  on  behalf  of  the  Swedish  Government  to  study  electrical 
power  development  with  special  reference  to  long-distance,  high-voltage 
work  at  the  Trollhattan  Falls.  They  will  make  special  visits  to  Niagara, 
Massena,  Shawingan,  Montreal,  St.  .Xnthony’s  halls,  Duluth,  Sault  Ste. 
Marie  and  other  places,  where  large  hydro-electric  plants  have  l)een  in¬ 
stalled  or  are  under  construction.  On  their  return  home  a  report  is  to 
be  made. 

MR.  ARTHUR  STRINGER  is  the  author  of  “The  Wire-Tappers.”  a 
novel  that  has  just  been  issued  by  Little,  Brown  &  Co.,  of  Boston.  The 
hero,  an  electrical  inventor,  and  the  heroine,  a  beautiful  English  girl. 


become,  by  force  of  circumstances,  associated  with  a  man  who  attempts 
by  wire-tapping  to  beat  a  pool-room  in  New  York  City.  The  efforts  of  the 
girl  to  uplift  the  man  she  loves  and  to  extricate  him  and  herself  from  evil 
associations,  make  an  entertaining  story.  The  usual  run  of  telegraph  fic¬ 
tion  deals  with  the  train  dispatcher  or  way  station  operator,  but  this 
opens  up  a  new  field. 

MR.  H.  S.  STEVENS  has  been  elected  to  the  vice-presidency  of  the 
Hudson  River  Telephone  Company,  succeeding  the  late  Mr.  H.  E.  Hawley. 
This  has  necessitated  the  following  changes:  Mr.  L.  F'.  Greenleaf  has 
been  appointed  general  manager  of  the  Hudson  River  Co.;  Mr.  Stevens 
retains  the  vice-presidency  of  the  Central  New  York  Telephone  &  Tele¬ 
graph  Co.,  the  Empire  State  Telephone  &  Telegraph  Co.,  and  the  New 
York  &  Pennsylvania  Telephone  &  Telegraph  Co.,  but  has  resigned  as 
general  manager  of  these  companies;  Mr.  W.  VV^  Nicholson  has  been 
appointed  general  manager  of  the  Central  New  York  Co.  and  the  Empire 
State  Co.;  Mr.  E.  B.  Rogers  has  been  appointed  general  manager  of  the 
New  York  &  Pennsylvania  Co.;  Mr.  Stevens’  headquarters  will  be  at  Syra¬ 
cuse.  N.  Y. 


Trade  Puhltcaiions. 

-M.VCHINE  TOOLS. — Catalogue  No.  43  of  the  Newton  Machine  Tool 
Works  is  devoted  to  cold  saw  cutting  off  machines.  A  large  portion 
of  the  machines  illustrated  are  driven  either  directly  or  through  belting 
by  means  of  electric  motors. 

.\RC  L.XMP  t  L'l -OUT. — The  .\.  F.  Hamacek  Company,  Chicago,  Ill., 
has  issued  an  illustrated  leaflet  devoted  to  its  automatic  lamp  cut-out. 
This  device  is  mounted  on  a  substantial  insulator,  and  serves  to  close  the 
circuit  around  one  lamp  of  a  series  w'hile  it  is  being  lowered  for  repairs 
or  adjustment. 

“COPPER  I'ACIS”  is  the  title  of  a  very  interesting  pam|>hlet  issued  by 
Mr.  M.  J.  O’Shaughnessy,  Jr.,  30  Broad  Street,  New  York  City.  It 
bristles  with  data,  as  to  price,  production,  etc.,  and  has  a  valuable  list 
of  copper  producing  companies  with  their  capitalization  and  other  condi¬ 
tions  determining  market  value  of  their  stocks. 

.MULTIPLE  DRILLING  ATTACHMENT.— The  Francis  Reed  Company, 
43  Hammond  St.,  Worcester,  Mass.,  has  issued  an  illustrated  circular 
dealing  with  a  multiple  drilling  attachment  which  is  applicable  to  any  drill¬ 
ing  machine  without  special  fixtures.  The  attachment  is  designed  for  use 
in  any  case  where  two  or  more  holes  are  to  be  drilled  in  constant  rela¬ 
tion  to  each  other. 

BUCKEYE  ELECTRIC  CO.MPANY,  of  Cleveland,  ().,  has  issued  a 
pretty  folder  entitled  “Sidelights  on  the  Buckeye,”  illustrating  a  central 
station,  a  trolley  car,  and  a  summer  resort,  all  using  Buckeye  lamps  to 
advantage.  There  are  views  also  of  a  hotel  restaurant,  a  theatre  sign,  a 
store,  and  a  silk  mill  all  equally  well  illuminated  with  the  same  brand 
of  lamp  made  for  each  specific  purpose. 

THE  CENTRAL  LABORATORY  SUPPLY  CO.MPANY,  Lafayette, 
Ind.,  has  issued  the  following  bulletins,  which  will  be  mailed  upon  re¬ 
quest  to  those  interested:  No.  108.  Models  for  illustrating  armature  wind¬ 
ings.  No.  1 10.  Physical  apparatus  for  experiments  in  heat.  No.  iii. 
Electric  tachometers.  The  company  has  received  orders  for  a  large  number 
of  small  alternators,  ranging  in  output  from  i  to  15  kw. 

IIIE  CENTR.XL  F-LEt  FRIC  COMP.XNY  of  Chicago,  general  Western 
agents  for  Deltabeston  magnet  wire,  is  sending  out  literature  descriptive 
of  the  good  qualities  of  this  wire  and  its  adaptability  to  use  on  the  field 
and  armature  coils  of  railway  motors  and  on  arc  lamp  coils.  It  is  an 
asbestos  covered  wire  and  proof  is  submitted  that  it  will  withstand 
the  highest  temperature  without  the  least  injury  to  the  insulation.  Price.s 
and  samples  will  be  sent  on  request  by  the  Central  Electric  Company, 
264-270  F'ifth  Ave.,  Chicago. 

“KINKOR.A.” — Note  has  been  made  in  these  pages  of  the  industrial 
“Model  City,”  Kinkora,  that  is  l>eing  built  by  the  John  A.  Roebling’s 
Sons  Co.  to  house  the  employees  of  their  new  factories  in  New  Jersey.  A 
full  descriptive  article  on  the  subject  has  now  been  reprinted  by  the  firm 
from  the  pages  of  the  New  York  Herald.  The  project  has  now  been  fairly 
well  completed  untier  the  direction  of  Mr.  C.  G.  Roebling,  who  has  made 
no  attempt  to  create  an  ideal,  semi-charitable  town,  but  has  sought  merely 
to  provide  good  homes  for  the  men  on  a  utilitarian  but  not  an  altruistic 
basis. 

“GREEN  PL.XNING  MILL  EXll.VUSTERS”  is  the  title  of  a  booklet 
issued  by  the  Green  Fuel  Economizer  Co.,  of  Matteawan,  N.  Y.,  describ¬ 
ing  a  new  type  of  fan  or  exhauster  for  handling  shaving;s,  bark,  wool, 
hair,  saw  dust  and  other  finely  divided  substances.  The  novel  feature 
of  the  new  exhauster  is  the  fan  or  blast  wheel,  which  instead  of  having 
floats  or  paddles  mounted  upon  spokes,  consists  of  a  solid  sheet  iron 
cone  with  floats  mounted  upon  its  convex  side.  There  are  no  corners 
or  crevices  in  which  fibrous  materials  can  catch  or  clog  and  the  cone 
also  serves  to  divert  the  entering  column  of  air  and  missies  towards  the 
discharge. 

MOTOR  ST.XRTERS. — The  Ward  I..eonard  Electric  Company,  of  Bronx- 
ville,  N.  Y.,  has  issued  a  catalogue.  No.  19,063,  covering  Ward  Ivconard 
motor  starters  equipped  with  “tight  casing  enclosing  all  current-carrying 
parts.”  These  motor  starters  were  designed  to  fulfill  the  requirements 
of  the  National  Electric  Code,  which  reads  that  “all  starting  rheostats 
and  auto  starters,  unless  equipped  with  tight  casings  enclosing  all  current- 
carrying  parts,  should  be  treated  about  the  same  as  knife  switches,  and  in 
all  wet,  dusty  or  linty  places,  should  be  enclosed  in  water-tight,  fire¬ 
proof  cabinets.”  This  catalogue  is  complete  with  diagrams  of  connec¬ 
tions,  etc. 
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MOTOR-DRIVEN  MACHINE  TOOLS.— An  illustrated  leaflet,  recently 
issued  by  the  Gisholt  Machine  Company,  Madison,  Wis.,  shows  two  new 
tforms  of  motor  drives  for  machine  tools.  In  one  of  these  the  motor  is 
mounted  directly  on  the  extended  base  of  a  horizontal  boring  and  drilling 
machine,  the  armature  shaft  extending  into  the  bed  under  the  headstock 
•where  it  is  connected  to  the  spindle  gear  through  a  silent  chain.  In  the 
■other  a  s-hp  direct-current  motor,  with  a  speed  range  from  400  to  i,6op 
r.p.m.  is  mounted  on  the  bed  of  a  bore  lathe  and  connected  through  a 
silent  chain,  slots  being  cored  in  the  bed  to  allow  the  chain  to  pass  through. 
A  fj-hp  constant  speed  motor  is  used  for  operating  the  turret  fast-moving 
device,  and  also  for  operating  an  oil  pump  with  which  the  lathe  is  fitted. 


^ebus  of  ihe  Trade. 


ECK  DYNAMO  AND  MOTOR  WORK.S.— The  business  of  the  Eck 
Dynamo  &  Motor  Works,  Belleville,  N.  J.,  has  increased  so  much  recently 
that  they  have  found  it  necessary  to  double  the  capacity  of  their  factory 
by  installing  new  machinery,  etc. 

THE  WESTERN  ELECTRIC  COMPANY,  New  York,  has  moved  its 
downtown  store  from  22  Thames  Street,  to  17  Murray  Street,  where  it 
has  commodious  quarters  more  centrally  located  for  the  retail  trade. 
Manager  Robert  Edwards.  Jr.,  reports  business  as  exceedingly  good. 

OHMEN  ENGINE  WORKS. — The  Ohmen  Engine  Works,  San  Fran¬ 
cisco,  were  among  the  sufferers  by  the  recent  earthquake  and  fire,  and  the 
plant  was  almost  entirely  destroyed.  They  are  now  re-establishing  them¬ 
selves  at  15th  and  Utah  Streets,  and  would  be  glad  to  receive  engineering 
catalogues  of  all  kinds  at  that  address. 

KEYSTONE  INSTRl’MENTS. — The  Keystone  Electrical  Instrument 
Company,  of  Philadelphia,  will  have  an  exhibit  at  Young’s  Hotel  during 
the  convention  of  the  National  Electric  Light  Association.  The  exhibit 
will  be  in  rooms  217  and  219  and  will  include  new  models  of  instruments 
of  interest  to  the  central  station  manager. 

THE  GOULD  STORAGE  BATTERY  COMPANY  was  among  those 
who  suffered  a  loss  at  San  Francisco,  the  Crossley  Building  in  which  it 
was  located  having  been  destroyed  by  fire.  It  has,  however,  opened  tem¬ 
porary  offices  at  1701  Geary  Street,  San  Francisco,  to  which  address  all 
communications  intended  for  its  San  Francisco  office  should  be  sent. 

THE  HOLOPHANE  GLASS  COMPANY,  227  Fulton  Street,  New 
York,  reports  very  large  sales  on  its  new  “Pagoda  Reflecting  .\rc.’’  Owing 
to  the  use  of  ordinary,  standard,  small-unit  incandescent  lamps  in  connec¬ 
tion  with  this  arc,  dealers  and  jobbers  in  all  parts  of  the  country  are 
placing  these  in  stock,  and  selling  them  for  all  kinds  of  places,  large  and 
small.  The  scientific  accuracy  of  reflecting  prisms  is  combined  with  the 
artistic,  altogether  making  a  most  efficient  and  pleasing  looking  fixture. 

ON  YOUNG’S  PIER. — Alfred  F.  Moore,  the  well-known  manufacturer 
of  insulated  wire,  has  secured  a  location  on  the  pier  for  the  N.  E.  L.  A. 
Convention.  His  interests  will  be  in  charge  of  his  able  representative, 
Wm.  W.  Pawling.  This  house  is  one  of  the  oldest,  if  not  the  oldest, 
manufacturer  of  covered  wire  established  in  this  country,  and  the  quality 
of  its  goods,  particularly  its  magnet  wire,  has  been  long  and  favorably 
known.  It  is  prepared  to  supply  all  classes  of  magnet  wire,  weatherproof 
wire,  feeder  cables,  rubber  covered  wire,  etc. 

BECK  .\RC  L.\MP. — Mr.  I^uis  J.  Auerbacher,  president  of  the  Beck 
Flaming  Ijjmp  Company,  56  W.  15th  Street,  New  York,  has  just  returned 
from  abroad,  where  he  investigated  the  flaming  arc  situation  and  also 
studied  the  manufacture  of  the  Beck  lamp  at  the  factory  of  the  German 
Beck  Company  at  Frankfort,  Germany.  The  Beck  Flaming  Lamp  Com¬ 
pany  has  started  to  manufacture  the  Beck  lamp  at  its  new  factory,  58 
West  isth  Street,  New  York,  but  at  present  is  filling  orders  from  import 
stock.  .-Xgcncies  are  now  being  placed  throughout  the  country. 

AN  “INDESTRUCTIBLE”  FLAT  IRON.— It  is  probable  that  many  odd 
electrical  incidents  will  come  to  light  as  progress  is  made  in  reconstructing 
the  city  of  San  Francisco.  As  has  been  mentioned  in  these  columns, 
the  warehouse  of  the  San  Francisco  office  of  the  General  Electric  Com¬ 
pany  was  completely  destroyed  by  the  earthquake  and  fire.  The  apparatus 
included  a  stock  of  the  company’s  heating  devices.  Recently  in  cleaning 
up  the  ruins,  the  workmen  found  a  flat  iron,  with  it^  wooden  parts 
burned  away.  On  testing,  it  was  found  that  the  electrical  element  was 
•till  as  good  as  new.  This  iron  has  been  advertised  as  indestructible, 
and  the  statement  will  probably  never  be  better  proven  than  in  the  present 
instance. 


DIRECTORY  OF  ELECTRICAL  ASSOCI¬ 
ATIONS,  SOCIETIES,  ETC. 

Amekican  Electro-Therapeutic  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

American  Electrochemical  Society.  Secretary,  S.  S.  Sadtler,  59  S. 
loth  St.,  Philadelphia.  Next  meeting.  New  York  City,  .September  or 
October,  1906. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
i’ope,  95  Liberty  St.,  New  York.  Meetings,  fourth  Friday  of  each  month. 

American  Railway.  Mechanical  &  Electrical  Association.  Secretary, 
Walter  Mower,  12  Woodward  Avenue,  Detroit,  Mich. 

American  Society  of  Mechanical  Engineers.  Secretary,  F.  R.  Hutton, 
tt  West  31st  St.,  New  York. 

American  Society  of  Municipal  Improvements.  Secretary,  G.  W.  Till- 
«o«.  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Birmingham, 
Ala..  Oct.  2-5,  1906. 


MOTORS  FOR  S.AN  FRANCISCO. — The  Crocker-Wheeler  Company, 
of  Ampere,  N.  J.,  shipped  recently  to  San  Francisco  a  carload  of  its 

celebrated  form  L  motors,  ranging  in  outputs  from  *4  to  3  hp,  to  be 
used  in  the  rebuilding  of  San  Francisco.  These  motors  are  being  sold 
from  the  company’s  temporary  office  at  2611  Broadway,  by  Mr.  H.  C. 

Baker,  Crocker-Wheeler  manager  in  the  San  Francisco  territory,  who 
gives  his  personal  attention  to  all  propositions.  The  company  is  now 
building  at  its  plant  at  Ampere,  N.  J.,  the  fourth  or  last  of  the  4,000- 
kw  alternators  ordered  by  the  California  Gas  &  Electric  Corporation. 
Three  of  these  machines  installed  in  the  suburb  of  San  Francisco  suc¬ 
cessfully  weathered  the  recent  disaster. 

ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  COMPANY,  Bos¬ 
ton,  has  recently  made  several  changes  and  additions  to  its  list  of  agen¬ 
cies.  In  addition  to  its  two  branch  offices,  which  are  located  in  New 

York  and  Chicago,  the  following  is  a  list  of  its  agencies  at  present: 

Boston,  Mass.,  Pettingell-Andrews  Company;  Baltimore,  Md.,  Universal 
Railway  Supply  Co.;  Denver,  Col.,  E.  M.  Messiter;  New  Orleans,  La., 
J.  H.  Ashby;  San  Francisco.  Cal.,  Eccles  &  Smith  Co.;  St.  LOuis,  Mo., 
T.  C.  White;  Toledo,  O.,  W.  G.  Nagel  Electric  Co.;  Toronto,  Ont.,  H.  J. 
Surtes;  London,  Eng.,  Robert  V/.  Blackwell  &  Co.,  Ltd.;  Paris,  France, 
L’Industrie  Internationale.  The  Anderson  Co.  is  filling  many  large  orders 
for  Aetna  insulating  material  which  is  being  shipped  to  all  parts  of  the 
civilized  world.  The  switchboard  department  is  very  busy  and  its  sales 
are  quite  as  extensive. 

AMERIC.VN  INSTRUMENT  COMPANY.— One  of  the  most  interesting 
exhibits  at  .Atlantic  City  in  connection  with  the  N.  E.  L.  .A.  Convention  will 
be  made  by  the  American  Instrument  Company.  For  some  months  past 
this  company  has  been  equipping  a  factory  at  Newark,  N.  J.,  and  the  first 
instruments  shown  anywhere  will  be  those  displayed  at  .Atlantic  City. 
Those  who  go  to  .Atlantic  City  will  have  every  opportunity  to  make 
thorough  inspection  of  the  details  of  design  and  construction.  The  ex¬ 
hibit  will  include  direct  current  voltmeters  and  ammeters  of  switch¬ 
board  and  portable  types,  together  with  instrument  parts  unmounted  and 
a  most  important  line  of  ammeter  shunts  of  new  design.  Mr.  A.  O. 
Benecke,  chief  engineer  of  the  company,  will  have  personal  charge  of  the 
exhibit  ind  will  be  assisted  by  Mr.  James  G.  Biddle,  president,  and  Mr. 
T.  G.  Seixas,  New  York  representative.  . 

WAGNER  ELECTRIC  MANUFACTURING  COMPANY.— The  Instru¬ 
ment  Department  of  the  Wagner  Electric  Manufacturing  Company  of  St. 
Louis,  Mo.,  invites  switchboard  builders  and  contractors  and  central  sta¬ 
tion  men  to  call  at  its  booth,  west  aisle  of  A'oung’s  Pier  during  the  .At¬ 
lantic  City  convention,  and  examine  the  line  of  switchboard  and  testing 
instruments  made  by  the  VV’agner  Electric  Mfg.  Co.  Two  instruments  of 
particular  interest  to  central  station  managers  are  the  new  combination 
voltage  and  frequency  indicator,  and  the  new  lamp  testing  volt-wattmeter. 
This  latter  instrument  is  used  with  great  success  by  the  complaint  depart¬ 
ment  and  the  new  business  department  of  central  stations.  A  novelty  in 
the  way  of  exhibiting  transformers  also  will  be  found  at  the  booth.  The 
Wagner  Company  has  taken  a  standard  transformer  and  cut  away  part 
of  the  case  so  that  the  coils  and  sheet  iron  may  be  plainly  seen.  This 
is  a  very  good  method  of  showing  graphically  the  actual  construction, 
and  even  the  non  technical  visitors  to  this  convention  will  not  be  slow  to 
avail  themselves  of  the  opportunity  of  seeing  “how  it  is  made.” 

THE  GOULD  STOR.AGE  BATTERY  CO.MP.ANY,  of  New  York,  has 
recently  organized  a  special  telephone  battery  department  to  look  after 
its  rapidly  increasing  business  in  storage  batteries  for  telephone  service. 

.\  corps  of  experienced  engineers  have  been  engaged  to  devote  their  entire 
time  to  this  application  of  the  battery.  It  was  over  three  years  ago  that 
one  of  the  most  important  telephone  companies  in  this  country  placed 
their  first  order  for  Gould  battery  as  a  trial  installation,  which  was  sub- 
sequently  followed  by  orders  for  the  similar  equipment  of  six  additional 
exchanges.  The  Gould  plate  has  a  large  contact  surface  for  active  material 
which  is  developed  out  of  the  lead  of  the  blank  itself  by  “spinning”  the 
surface  of  the  blank  into  numerous  thin  ribs.  Only  chemically  pure 
rolled  lead  is  employed,  the  great  density  and  uniformity  of  which  are 
prominent  factors  in  securing  high  economy  and  long  life.  The  success 
of  the  storage  battery  in  replacing  gravity  and  other  forms  of  primary 
cells  in  the  modern  telephone  exchange  has  been  due  to  three  factors: 
First,  the  less  space  occupied;  second,  less  care  and  attendance  required 
and  third,  considerable  savings  in  the  cost  of  maintenance. 


American  Street  &  Interurban  Railway  Association.  Secretary,  B.  V. 
Swenson,  60  Wall  St.,,  New  York.  Next  convention,  Columbus,  Ohio, 
Oct.  15-20,  1906. 

Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  R. 
Stetson,  New  Bedford,  Mass.  Next  meeting,  September,  1906. 

.Association  of  Railway  Tilecr.\ph  Superintendents.  Secretary  P. 
W.  Drew,  Milwaukee.  Wis.  Next  meeting,  Denver,  Col.,  Tune  21  and 
22,  1906. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Secre¬ 
tary,  C.  R.  Brown,  516  Atlantic  Ave.,  Boston,  Mass.  Annual  meetings  held 
in  Boston  on  third  Wednesday  in  March. 

California  Independent  Telephone  Association.  Secretary,  P.  T. 
Whittier,  Spencer,  Cal. 

Canadian  Electrical  Association.  Secretary,  C.  H.  Mortimer,  Toronto, 
Ont.  Next  meeting,  Niagara  Falls,  Ont.,  1906. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
George  B.  Tripp,  Colorado  Springs,  Col. 

Connecticut  State  Street  Railway  Association.  Secretary,  E.  W. 
Poole,  Bridgeport,  Conn.  Annual  meeting  in  November,  1906. 

Engine  Builders’  .Association  of  the  United  States.  Secretary,  J.  I. 
Lyle,  39  Cortlandt  St.,  New  York. 


June  2,  1506. 
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Electric  Club  of  Cleveland,  Secretary,  Geo,  L,  Crosby,  1200  Schofield 
Building,  Cleveland,  Ohio, 

Electrical  Contractors’  Association  of  New  York  State,  Secretary, 
John  P,  Faure,  77  Water  St.,  Ossining,  N.  Y.  Next  meeting,  Syracuse, 
N.  Y.,  June  19,  1906. 

Electric  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Chas.  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen’s  Association.  Secretary-Treasurer,  Geo.  H. 
Erich,  401  Monadnock  Block,  Chicago.  Next  annual  meeting,  Chicago, 
January,  1907. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederic  P, 
Vose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  Nov.  i,  1906. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  810  Drexel  Building,  Philadelphia,  Pa.  Meetings  second  and 
fourth  Thursdays  each  month. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R.  Staveley, 
Royal  Insurance  Building,  Montreal,  Can.  Next  annual  meeting,  January 
14.  1907. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary,  Al¬ 
bert  H.  Elliot,  Claus  Spreckels  Building,  San  Francisco,  Cal.  Monthly 
meetings,  San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  Street,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  and  Electrical  Association.  Secretary,  T.  R.  Beal, 
Poughkeepsie,  N.  Y.  Annual  meeting,  October,  1906. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Cbubbuck, 
La  Salle,  Ill. 

Illuminating  Engineering  society.  Secretary,  Dr.  .Arthur  H.  Elliot, 
4  Irving  Place,  New  York.  Meetings  in  New  York  second  Friday  of 
each  month. 

Independent  Telephone  Association  of  Southern  Indiana.  Secretary, 
E.  W.  Landgrebe,  Huntingburg,  Ind. 

Indiana  Electric  Railway  Association.  Secretary,  P.  H.  White,  Indi¬ 
anapolis,  Ind.  Monthly  meetings,  second  Thursday  of  each  month. 

International  Association  of  Municipal  Electricians.  Secretary, 
Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting.  New ’Haven,  Conn.,  Aug. 
16-18,  1906. 

Iowa  Street  and  Interurban  Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Iowa  Electrical  .Association.  Secretary,  George  S.  Carson,  Iowa 
City,  la. 

Iowa  Telephone  Association.  Secretary,  C.  C.  Deering,  Boone,  la. 

Kansas  Gas,  Water  &  Electric  Light  .Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting,  Lawrence,  Kan.,  Oct.,  1906. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October 
each  year. 

Maine  Street  Railway  Association.  Secretary,  E.  A.  Newman,  471 
Congress  St.,  Portland,  Me. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electric  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich.  Next  meeting,  Oct.  16,  1906. 

Missouri  Independent  Telephone  Association.  Secretary,  James  F. 
Barnett. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 


UNITED  ST.M'ES  P.\TE.\TS  ISSUED  MAY  22.  1906. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  140  Nassau  St.,  X.  Y.] 

820.977.  ELECTRIC  TELEGR.VPHY;  Isidor  Kitsce,  Philadelphia.  Pa. 
.■\pp.  filed  June  10,  1905.  The  impulses  from  the  cable  are  received 
in  a  polarized  relay  which  is  connected  by  a  special  arrangement  of 
circuits  to  other  relays,  the  purpose  of  which  is  to  transmit  uni-direc¬ 
tional  or  ordinary  Morse  code  signals  to  the  local  sounder  by  the 
alternating  waves  Received  from  the  cable. 

820.978.  ELECTRICAL  MEASURING  INSTRUMENT;  Wesley  E.  Daird, 
Pittsfield,  Mass.  App.  filed  Oct.  12.  1904.  A  form  of  hot  wire  volt 
meter,  in  which  the  deflection  of  the  taut  wire  carrying  the  current 
is  multiplied  by  a  second  taut  wire  connected  thereto,  and  the  deflec¬ 
tion  of  which  IS  measured  on  a  dial. 

820,997.  -\RM.\TURE  WINDING;  Charles  P.  Steinmetz,  Schenectady, 
N.  Y.  App.  filed  Oct.  10,  1904. 

821,009.  AUTOMATIC  MOTOR  REVERSER;  George  H.  Whittingham, 
New  York.  N.  Y.  App.  filed  Dec.  9.  1902.  An  electrical  system^  to 
protect  a  motor  against  the  introduction  of  current  until  it  has  first 
been  stopped  and  is  in  a  condition  to  receive  the  current  safely  to 
drive  it  in  the  opposite  direction. 

821,017.  COMPOSITION  OF  MATTER  FOR  ELECTRIC  CONDUC¬ 
TORS;  Walter  G.  Clark,  New  York,  N.  Y.  App.  filed  Jan.  24.  1906. 

821,020.  MAGNETIC  CLUTCH;  Henry  H.  Cutler,  Milwaukee,  Wis.  App. 
filed  Jan.  18,  1902.  In  order  to  avoid  the  two  members  of  a  mag¬ 
netic  clutch  from  sticking  together  by  reason  of  residual  magnetism, 
the  patentee  provides  a  device  by  which  one  or  more  sharp  hammer 
blows  pre  delivered  against  the  magnetic  members  to  destroy  the  mag¬ 
netization  thereof  and  cause  the  clutch  to  be  released. 

821,021.  ELECTRICAL  STEP-BY-STEP  CONTROLLER;  Henry  H.  Cut¬ 
ler,  Milwaukee,  Wis.  App.  filed  May  10,  1902.  Relates  to  automatic 
mechanism  for  controlling  electric  motors  by  cutting  out  the  resis¬ 


National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago.  Next  meeting,  June  14,  1906. 

National  Electrical  Contractors’  Association  of  the  United  State*. 
Secretary,  W.  H.  Morton,  94  Genesee  Street,  Utica,  N.  Y,  Next  meet¬ 
ing,  Cleveland,  O.,  July  18,  1906. 

National-Interstate  Telephone  Association.  Secretary,  A.  L.  Tetu, 
Nashville,  Tenn.  Next  meeting,  Chicago.  June  26,  27  and  28,  1906. 

National  Electric  Light  Association.  Secretary,  W.  C.  L.  Eglin, 
Philadelphia,  Pa.  Twenty-ninth  Convention,  Atlantic  City,  N.  J.,  June 
S-8,  1906. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty 
Street,  New  York. 

New  York  State  Independent  Telephone  Association.  Secretary,  T. 
S.  Lane,  536  Ellicott  Square,  Buffalo,  N.  Y,  Next  meeting,  Elmira,  N.  Y., 
June,  1906. 

Northwestern  Electrical  Association.  Secretary,  B.  C.  Adams,  Madi¬ 
son,  Wis. 

Ohio  Electric  Light  Association,  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  O.  Next  meeting,  Put-in-Bay  Island,  Aug.  21-23,  1906- 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Portsmouth,  O. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers.  Sec¬ 
retary,  F.  W.  Bullard,  Cleveland,  O. 

Ohio  Street  Railway  Association,  Secretary,  Chas.  Currie,  Akron,  O. 

Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  195  Broadway,  New  York.  Next  meeting,  Washington,  D.  C.,  Oct. 
9,  10  and  1 1,  1906. 

Pacific  Coast  Electrical  Transmission  Association.  Secretary,  Sam¬ 
uel  G.  Reed,  Portland,  Ore.  Next  annual  meeting,  June  19,  1906. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.  E.  Bradley,  135  South  Second  Street,  Philadelphia,  Pa. 

Pennsylvania  State  Street  Railway  Association.  Secretary,  Charles 
H.  Smith,  Lebanon,  Pa. 

Pike’s  Peak  Polytechnic  Society.  Secretary,  E,  A.  Sawyer,  Colorado 
Springs,  Col.  Meetings  second  Saturday  of  each  month. 

South  Dakota  Telephone  Association.  Secretary,  H.  B.  Hartwell, 
Irene,  S.  D. 

Southwestern  Electrical  and  Gas  Association.  Secretary,  E.  B. 
Meginnis,  Dallas,  Tex. 

Street  Railway  Accountants’  Association  of  America.  Secretary,  E. 
M.  White,  Box  345,  Hartford,  Conn.  . 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
C.  B.  Fairchild,  Jr.,  114  Liberty  St..  New  York. 

Underwriters’  National  Electric  Association.  Secretary  Electrical 
Committee,  C.  M.  Goddard,  55  Kilby  Street,  Boston,  Mass. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,  G.  W.  Buzzell,  St.  Johnsbury,  Vt.  Next  meeting,  July  10  and 
II,  1906. 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middlebury 
Electric  Light  Company,  Middlebury,  Vt.  Next  meeting,  St.  Johns¬ 
bury,  Vt.,  September,  1906. 

Western  Society  of  Engineers,  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Wednesday  of  each  month,  except  Jan¬ 
uary,  July  and  .August.  .Annual  meeting  first  Tuesday  after  Jan.  i,  each 
year. 


tances  thereof  through  a  pilot  circuit.  Has  means  for  varying  the  time 
ac<iuired  for  de-energizing  the  magnet  to  vary  the  rapidity  of  operation 
of  the  resistance  cutting  out  movement. 

821.022.  .MAGNETIC  CLUTCH;  Henry  11.  Cutler,  Milwaukee.  Wis.  App. 
filed  .Aug.  1903.  .\  form  of  magnetic  clutch  in  which  the  residual 

magnetism  is  destroyed  by  a  suniilemental  winding  which  is  energized 
to  just  sufficient  strength  to  overcome  the  residual  magnetism  due  to 
the  main  windings. 

821,023.  1’H.\SE-S1’I.1TTKR;  Henry  11.  Cutler,  Milwaukee,  Wis.  .App. 
filed  Jan.  7,  1905. 

821,024.  M.AGNETIC  CLUTCH;  George  .A.  Damon,  Chicago,  HI.  App. 
filed  .Apr.  15,  1903.  -A  modification  of  the  above  in  which  two  exciting 
coils  are  used  which  are  alternately  energized,  and  each  of  which 
acts  to  destroy  the  residual  magnetism  of  the  other. 

821.028.  REMOVABLE  ANA  IL  CONTACT  AND  BRIDGE  SUPl  t)Rl‘ 
I'OR  ELECTRIC  A'lBR.ATORS;  AVillard  E.  Dow,  Braintree,  .Alass. 
.Ai)j).  filed  Mar.  13,  1905.  ,A  form  of  vibrator  for  an  induction  coil 
winch  can  be  inserted  into  place  or  removed  whenever  desired.  The 
object  is  to  enable  motorists  to  render  their  machine  inoiierative  by 
removing  the  vibrator  of  the  induction  coil. 

821.029.  ELECTRIC  BINDING  POST;  AVillard  E.  Dow,  Braintree.  Mas*. 
•App.  filed  .Aug.  21,  190S.  The  binding  post  is  made  with  an  inclineiJ 
slot  and  spring  pressed  plunger,  the  wire  being  placed  in  the 
and  held  from  displacement  by  the  plunger,  which  locks  the  wire  >— 
the  bottom  of  the  slot. 

821,043.  TELEGRAPHIC  TRANSMITTI.NG  DEVICE;  Isidor  Kitsee, 
Philadelphia,  Pa.  App.  filed  May  27,  1905.^  A  transmitting  device  to 
be  used  with  submarine  telegraphy,  the  object  being  to  obtain  alter¬ 
nating  impulses  by  an  ordinary  form  of  transmitting  key.  A  l”cal 
sounder  controls  an  escajiement  of  a  clock  train  mechanism  which 
serves  to  produce  the  desired  signals. 
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i2t,032.  STORAGE  BATTERY;.  Thomas  A.  Edison,  Llewellyn  Park,  N.  J. 
App.  filed  Sept.  28,  1904. 

821,044.  INDUCTION  MOTOR;  Benjamin  G.  Lamme,  Pittsburg,  Pa.  App. 
filed  Eeb.  27,  1904. 

821,056.  INCANDESCENT  ELECTRIC  LAMP;  Herschel  C.  Parker,  New 
York,  N.  y.  App.  filed  Apr.  21,  1904. 

821,061.  AUTOMATIC  ELECTRIC  METAL  WORKING  MACHINE; 
Adolph  F.  Rietzel  and  George  E.  Barstow,  Lynn,  Mass.  App.  filed  Dec. 
5,  1904.  Relates  to  an  electric  metal  working  apparatus  wherein  the 
work  is  heated  to  the  desired  extent  by  the  passage  of  electric  cur¬ 
rents  from  the  section  of  the  metal  to  be  welded,  forged  or  otherwise 
operated  upon.  The  main  object  is  to  provide  a  machine  which  shall 
be  automatic  in  all  its  actions. 

821,062.  WIRE  AND  INSUL.4TOR  HOLDER;  Arthur  J.  Seguin  and 
Ernest  P.  Gingras,  Ottawa,  Canada.  App.  filed  .Mar.  6,  1905.  In 
order  to  bold  an  electric  conductor  from  sliding  through  its  insulating 
tube,  the  patentee  provides  a  spiral  spring  which  surrounds  the  con¬ 
ductor  ana  is  anchored  to  the  tube  so  as  to  tighten  upon  and  grip 
the  conductor  when  any  tension  thereon  takes  place. 

821,064.  DYNAMO  ELECTRIC  MACHINE;  Ferdinand  Sieber,  Wilkins- 
burg.  Pa.  App.  filed  May  i,  1905. 

821,069.  TELEPHONE  SELECTING  DEVICE;  William  1).  Watkins.  San 
Jose,  Cal.  App.  filed  May  16,  1904. 

821,077.  SYSTEM  AND  APPARATUS  FOR  OPERATING  ELECTRIC 
SWITCHES;  Henry  P.  Ball,  New  York,  N.  Y.  .\pp.  filed  Sept.  30, 
1902.  The  switch  elements  are  in  the  form  of  studs  which  are  spring 
pressed  toward  one  another  in  an  oil  bath.  _  Lever  connections  are  ar¬ 
ranged  to  an  electric  motor  so  that  the  switch  elements  are  abruptly 

•  separated  when  it  is  desired  to  break  the  circuit. 

821,008.  AUTOMATIC  FIRE  ALAR.M;  John  W.  Griffin,  Pawtucket,  R.  I. 
App.  filed  Apr.  10,  1905.  A  soldered  connection  normally  holds  a 
spring  pressed  plunger  against  movement,  but  in  case  of  undue  tem¬ 
perature,  the  plunger  is  released  and  a  conical  cup  driven  against 
a  pair  of  metallic  tongues. 

821,140.  SELF-WINDING  ELECTRIC  CLOCK;  Bernard  Tropp.  New 
\  ork,  N.  Y.  -Xpp.  filed  July  16,  1904.  An  electromagnet  acts  on  a 
pivoted  armature  in  the  manner  of  an  ordinary  vibrating  hell,  and  the 


821,504. —  Retarding  Device  for  Electromagnets. 


movements  of  the  armature  are  effective  through  a  pawl  and  ratchet 
connection  to  rewind  the  main  spring  until  a  predetermined  tension 
is  attained. 

821,151.  SYNCHRONIZER;  Melzer  L.  Ballard,  Durango,  Col.  App.  filed 
Aug.  10,  1905.  Details  of  construction  of  an  apparatus  for  switching 
two  dynamos  into  synchronism,  including  an  impedence  coil,  the  core 
of  which  is  forced  into  varying  positions  by  a  worm  and  screw. 

821.197.  BRUSH  HOLDER  FOR  DYNA.MO  ELECTRIC  .M.^CHINES 
.AND  THE  LIKE;  Chas.  W.  Speirs,  London,  and  Julius  Frith,  Man¬ 
chester,  England.  App.  filed  -Aug.  29.  1905.  The  brushes  are  en¬ 
tirely  controlled  by  small  pneumatic  cylinders,  each  having  a  separate 
piston,  connected  to  the  individual  brush  elements. 

821.249.  DYNAMO  ELECTRIC  .MACHINE;  Robert  Lundell,  New  York, 
N.  A’.  .App.  filed  May  20,  1905. 

821,252.  R.AILW.AY  SIGN.AL;  Janies  I*.  Norwood,  'Chicago,  III.  .App. 
filed  June  23,  1905.  The  track  is  equipped  with  contacts  along  its 
length  and  circuits  are  provided  to  various  local  stations  in  which 
registers  are  arranged  to  record  the  movement  of  the  trains. 

821,251.  SWITCHBO.ARD;  Albert  T.  Newman,  Greeley,  Kan.  App.  filed 
June  14,  1904.  Details  of  construction  of  a  switch  box  having  con¬ 
nections  adapted  to  connect  any  one  of  a  plurality  of  local  sounders 
into  a  telegraph  circuit. 

821,287.  MULTIFLE  UNIT  CONTROL  SYSTEM;  Henry  M.  Harding. 
New  York,  N.  A’.  .App.  filed  Tan.  6,  1906.  This  patent  covers  an 
unusual  niethod  of  train  control  through  a  pilot  circuit.  Instead  of 
the  multitude  of  wires  ordinarily  employed  in  the  pilot  circuit  and 
which  have  to  be  connected  between  all  the  cars  of  a  train,  the  paten¬ 
tee  makes  use  of  only  one  wire  connected  between  the  different  cars 
and  which  secures  all  of  the  well-known  and  standard  traffic  condi¬ 
tions  of  the  present  forms  of  multiple  unit  control  systems. 

821,292.  ELECTRICAL  MEASURING  INSTRUMENT;  Adrian  H.  Hoyt, 
Penacook,  N.  H.  .App.  filed  June  7,  1904.  A  hot  wire  volt  meter  in 
which  the  wire  is  led  over  certain  pulleys  and  levers  and  finally  con¬ 
nected  to  a  drum.  This  drum  has  a  lever  arm  connection  with  a 
second  drum  which  carries  the  pointer.  .Atmospheric  temperature 
variations  are  arranged  to  be  compensated  for. 

821,317.  CO.NDUCTOR  FOR  ELECTRIC  C.ARS;  Frank  L.  Sessions,  Co¬ 
lumbus,  ().  -App.  filed  Aug.  14,  1902.  .A  complete  system  including 
details  of  construction  of  the  car,  for  mining  locomotives  in  which 
the  power  is  supplied  through  a  flexible  cable  which  unwinds  from 
a  drum  on  the  car  as  the  latter  moves  along. 

82t..552.  TRACTION  INCREASING  DEVICE  FOR  STREET  CARS; 
Harry  H.  Fox,  Duquesne  Junction,  Pa.  App.  filed  Dec.  5,  1905. 


.A  pair  of  magnets  are  arranged  to  establish  an  electric  circuit  in- 
cluuing  the  track  and  car  wheels,  to  increase  the  traction. 

821,360.  FILTER;  Frank  B.  Hinkson,  New  Castle,  Pa.  App.  filed  May 
3.  1905. 

821,381.  SIGN.ALING  SA'STEM;  AVilmer  VV.  Salmon,  Buffalo,  N.  A.  App. 
filed  May  22,  1905.  Has  a  continuously  rotating  shaft  and  a  mag¬ 
netic  clutch  which  engages  a  winding  mechanism  for  hoisting  the 
semaphore  arm.  .Also  has  means  for  releasing  the  clutch  to  restore 
the  arm  to  safety  position. 

821.385.  RAILWAY  SWITCHING  AND  SIGNALING  APPARATUS; 
John  1).  Taylor,  Buffalo,  N.  Y.  App.  filed  Feb.  10.  1903.  Provides 
means  for  guarding  against  the  bad  effect  of  crossed  wires  and  of  an 
open  common  wire,  and  permits  an  operator  to  determine  readily 
which  wires  arc  in  trouble  and  to  reduce  the  effects  of  the  fall  in 
potential  in  the  common  wire  on  the  safety  apparatus  itself. 

821.386.  APPARATUS  FOR  OPERATING  AND  CONTROLLING  RAIL- 
W.AY  SWITCHES  AND  SIGNALS;  John  1).  Taylor,  Buffalo,  N.  Y. 
App.  filed  June  20,  1903.  Additional  details  of  the  above. 

821.400.  BALL-BEARING  ELECTRIC  TROLLEY  WHEEL;  Robert  S. 
Boyle,  Fort  Branch  and  Walter  G.  Cleveland,  Cynthiana,  Ind.  App. 
filed  June  16,  1904.  Journal  bearings  of  the  trolley  wheel  are  made 
in  two  parts  so  as  to  be  capable  of  receiving  the  race-ways  of  a 
ball-bearing  and  which  is  thereby  removable  when  desired. 

821.401.  INSULATOR;  Taylor  Carter,  Frankfort,  Ky.  App.  filed  May 
23,  1905.  The  insulator  has  a  diametral  hole  for  the  wire  and  a  zig¬ 
zag  slot  by  which  the  wire  is  introduced  into  the  hole.  A  plate  with 
forked  ends  is  afterwards  positioned  to  preclude  removal  of  the  wire. 

821,418.  AUTOMATICALLY  REGULATING  LIQUID  RHEOSTAT 
OPER.\TED  BY  ME.\NS  OF  CO.MPRESSED  AIR;  Coloman  De 
Kando,  Budapest,  Austria-Hungary.  App.  filed  Nov.  27,  1903. 

821,431.  TIME  LIMIT  DASH  POT;  William  B.  Potter,  Schenectady, 
N.  Y.  App.  filed  July  25,  1903. 

821,435-  RAILWAY  SWITCHING  AND  SIGNALING  APPARATUS; 
Wilmer  W.  Salmon,  Buffalo,  N.  Y.  -App.  filed  Mar.  28,  1904.  A 
small  magneto  generator  has  a  rack  and  pinion  connection  with  the 
semaphore  arm  so  as  to  be  rotated  and  transmit  a  signal  whenever  the 
semaphore  arm  is  moved  to  safety  position. 

821,444.  ROSETTE;  Julius  Ch.  Tournier,  Schenectady,  N.  Y.  .App.  filed 
Sept.  28.  1904.  -A  two-part  rosette,  the  inside  base  or  block  of  which 
has  terminals  for  the  engagement  of  the  wire.  The  outside  block  is 
screwed  to  the  moulding  and  constitutes  a  support  for  the  inside  base 
or  block. 

821,459.  SIGN.ALING  DEA’ICEi;  Neal  A.  Butler,  Hampton,  A’a.  .App. 
filed  .Aug.  4,  1905.  -A  mercury  thermometer  has  a  piston  in  the  tube 
thereof  which  is  connected  to  mechanically  close  an  alarm  circuit  when 
the  temperature  rises  to  an  undue  degree. 

821,470.  ELECTRIC  L.AMP;  John  T.  H.  Dempster,  Schenectady,  N.  Y. 
.App.  filed  Dec.  19,  1903.  In  order  to  avoid  the  heating  filament  of  a 
mecury  vapor  lamp  from  fusing  to  the  glass  supports  along  its  length, 
graphite  bushings  are  provided  for  these  supports  through  which  the 
filament  extends. 

821,482.  TELEl’HONE  SA’STEM;  James  H.  Gorden,  Copper,  Tex.  .App. 
filed  June  lo,  1903. 

821,495.  R.AILW.AY  SWITCHING  AND  SIGN.ALING  -APPARATUS; 
Winthrop  K.  Howe,  Buffalo.  N.  Y.  .App.  filed  .\ug.  29,  1905.  Me¬ 
chanical  details  of  a  motor  connection  for  throwing  the  switch  point, 
positioning  the  usual  guard,  and  transmitting  a  signal. 

821,504.  RET.ARDING  DEVICE  FOR  ELECTROAIAGNETS :  Patrick 
Kennedy,  New  A’ork,  N.  Y.  -App.  filed  Feb.  13,  1905.  .Mitomatic 
means  for  actuating  make  and  break  device  for  an  electric  circuit 
actuated  by  a  power  magnet  which  attracts  its  armature  slowly,  re¬ 
tarded  hv  a  clock  train  and  fan. 

821,506.  electric  TELEGR.APHA’;  Isidor  Kitsee,  Philadelphia.  Pa. 
'.\pp.  filed  .Aug.  26,  1905.  Has  two  sources  of  une(iual  electromotive 
force  connected  in  opposition  to  one  another,  a  single  contact  Morse 
key  connected  in  shunt  around  one  of  said  sources,  and  a  capacity 
connected  in  series  between  the  terminals  of  said  sources. 

821.512.  TROLLEA’  wire  H.ANGER;  .Adam  J.  Laverty,  .Athens,  O.  App. 
filed  -Apr.  21,  1905.  The  hanger  has  grooves  to  receive  the  wire  and 
a  yoke  with  a  screw  connection  for  pressing  it  into  the  groove  so 
as  "to  hind  the  wire  and  hold  it  in  place.  The  device  is  applicable  to 
joining  the  ends  of  a  broken  conductor. 


821,512. — Trolley  Wire  Hanger. 


821,586.^ — Circuit  Breaker. 


821.515.  R.MLW.AA'  SIGN.AL;  John  B.  Lineback,  Siloani  Springs,  -Ark. 
-App.  filed  Dec.  14,  1905.  The  patentee  provides  electric  lights  along 
the  whole  extent  of  the  roadway  where  one  or  another  of  them  is 
constantly  in  view  of  the  engineer  and  prescribes  a  code  of  signals 
based  on  the  fluctuations  of  the  lamps  for  transmitting  messages  to 
the  trains. 

821.516.  PROCESS  OF  RECOA^ERING  COPPER  AND  OTHER  VALUES 
FROM  CERT.AIN  ORES;  Thomas  J.  Lovett,  Chicago,  Ill.  .App.  filed 
Tan.  16,  1906. 

821,521.  METHOD  OF  OPERATING  .A  MULTIPHASE  TRANS¬ 
FORMER  HAVING  THE  WINDINGS  FOR  ONE  PH.ASE  INOP¬ 
ERATIVE.  Walter  S.  Moody,  Schenectady,  N.  A’.  .App.  filed  Oct. 
22,  1904. 

821,581.  FIRE  -AL.ARM  SA’STEM:  Benjamin  F".  Beane  and  Roy  P.  Ben¬ 
nett,  New  Paris.  O.  .App.  filed  July  to,  190J.  Details  of  a  fire  alarm 
system  for  small  towns  and  villages.  Provides  for  ringing  a  church 
bell  by  means  of  a  drum  and  weight  which  is  released  by  the  alarm. 

821,586.  CIRCUIT  BRFi.AKER;  Edgar  W.  Gough,  Great  Barrington,  Mass. 
-App.  filed  Dec.  30,  1904.  .A  knife  blade  switch  of  the  ordinary  form 
has  an  extension  extending  through  the  panel  of  the  switchboard 
which  is  spring  pressed  to  open  the  switch,  but  restrained  by  a  de¬ 
tent  under  the  control  of  a  circuit  breaking  magnet. 


